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(57) The present invention provides a quinollnomor- 
phinan derivative or a pharmacologically acceptable 
acid addition salt therecfi and an agent for curing • pre- 
venting cerebral disorders composed of the derivative 
and salt thereof, which is represented by the following 
formula (0: 




CO 



nerve cells. Therefore, the conpounds of the present 
invention are useful as medicines used for curing • pre- 
venting various cerebral diseases such as cerebral 
stroke, traumatic cerebral diseases, cerebral edema, 
and cerebral neurodegenerative diseases, ameliorating 
aftereffects thereof, and preventing the recurrence 
thereof by inhibiting various ischemic, hemorrhagic or 
traumatic cerebral disorders, and damages of the cere- 
bral nerve cells caused by various nerve degenerations. 
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^ [wherein R^ represents cyclopropylmethyl or the like; R^ 

CO and independently represent hydroxy, methoxy, or 

^ the like; represents hydrogen, methyl, amino, or the 

^ like; and (R^„, represents hydrogen, substituted benzo. 
or the like]. 

O compounds of the present invention have the 

n excellent effect of preventing damages of the cerebral 
LU 
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Description 
Technical Re!d 

5 [0001 ] The present invention relates to quinofinomorphinan derivatives or pharmacologicalty acceptable add addition 
salts thereof, and an agent for curing • preventing cerebral disorders comprising one of the derivatives or salts thereof, 
and particularly to a medicine useful for ameliorating various cerebral disuses and after^fects thereof, and preventing 
the recun-ence thereof. 

,10 Background Art 

[0002] In recent years, cases of diseases in the cerebral region such as various cerebrovascular diseases have 
increased with the arrival of the aging society. Cer^rovascular diseases are posstoly caused by aging, hypertension, 
arterial sclerosis, hyperllpidemia. and the like, and are generally refen-ed to as "cerebral stroke". In a broad sense, cer- 

15 ebral vascular diseases possibly include functional disorders of the brain due to head trauma. 

[0003] Cerebral stroke is roughly classified into ischemic (infarcted) diseases and hemorrhagic diseases. Examples 
of the former include cerebral infarction (cerebral thrombosis, cerebral embolism), and the like, and examples of the lat- 
ter include cerebral hemontiage. subarachnoid hemorrhage, and the like. In these diseases, the blood flow is clogged 
due to a cerebrovascular disorder, and thus glucose and oxygen, which are energy sources of the action of the cerebral 

20 nerve cells, are insufficiently supplied, resulting in various damages of the rierve cells. These cfiseases are funjdamen- 
tally caused by death of the cerebral nerve cells of a damage area and the periphery thereof. Such cerebrovascular dis- 
eases cause occurrence of various aftereffects such as cerebrovascular dementia, which are critical medical and social 
problems at present. 

[0004] Medicines which have been developed as agents for curing such cerebrovascular diseases in Japan are mainly 

25 used for ameliorating aftereffects such as psychoneurosts and the like, and main medidnes have the function to 
increase the amount of the blood flow to the brain to promote the supply of glucose and oxygen to an ischemic area. 
From the viewpoint of the functional mechanism, these medicines are expressed by vague terms such as medidnes for 
ameliorating the cerebral blood flow, medicines for activating cerebral metabolism, and medicines for ameliorating cer? 
ebral function. However, almost all of these medk^ines are effective in ameliorating marginal symptoms such as volition 

30 disorders, affective disorders, behavbral abnormality, arxi the like, while the activity to the nudeus symptoms of demen- 
tia such as memory disorders and the like is considered as doubtful. Also some anti co'ebral edema agents, antithrom- 
botic agents, and thrombolytic agents are dinically used, particulariy, in the acute stage of a cerebrovascular disease. 
These agents also have no direct action on the cerebral nerve cells, but are used only for symptomatic therapy. In any 
case, the above present medicines have substantially no effect on damage of the cerebral nerve cells in cerebrovascu- 

35 lar diseases, and have no action to inhibit directly the death of tiie cerebral nerve cells. 

[0005] As described above, there is now no medicine effective agair^ damage of tine cerebral nerve cells which are 
fundamental causes of cerebrovascular diseases. It is known that tiie degree of sucli damage has conelation to the 
ischemia time the cerebral blood flow is dogged, and a long ischemia time causes organic damage of the cerebral 
neve cells which are not ameliorated even by recovery of the blood flow. R> such cerebrovascular disorders, it is 

40 irrportant to cure the disorders in the acute stage within 24 hours from the occurrence of the diseases. Therefore, there 
is now demarKj for developing, as eariy as possible, a safe medk:ine which has a secure protective effect on damages 
of the c&rdbra\ nerve cells arxi which is easy to use. 

[0006] In addition to such cerebrovascular disorders, an increase in cerebral neurodegenerative diseases such as 
Alzheimer's disease is also a problem, and approach for elucklating causes and developing a therapeutic method is 
45 actively carried out in various fiekls. Although the main object of the approach is to activate, particulariy. the acetylcho- 
line nervous system, approach is also carried out by employing the neuroprotedive action by a substance related to a 
nerve growth factor, a neurotrophic factor for the death of the nerve cells due to cerebral neurodegenerative diseases. 
Also the effect of a medicine having tiie cerebral neuroprotective action is expected. 

[0007] The present invention relates to an agent for curing • preventing cerebral disorders, and an object of the 
so present invention is to provide a medfoine useful for ameliorating various cerebral diseases and aftereffects thereof, and 
preventing the recurrence thereof. Particularly, the present invention provides a medicine useful for curing • preventing 
cerelxal stroke, traumatic cerebral diseases, cerebral edema, and cerebral neurodegenerative diseases by inhibiting 
various ischemic, hemorrfiagic or traumatic cerebral disorders and damage of the cerebral nerve cells caused by vari- 
ous nerve degeneration, to protect the cerebral nerve cells. 

55 

Disdosure of Invention 

[0008] The object can be achieved by tiie present invention descn*bed below. 
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[00091 The present invention relates to an agent for curing • preventing cerebral disorders comprising a quinoli- 
nomorphinan derivative or a pharniacologlcally acceptable add addition salt thereof, which is represented by the follow- 
ing formula (I): 



5 



10 



IS 




20 



[wherein R represents hydrogen, alkyi having 1 to 5 carbon atoms, cycloalkylalkyi having 4 to 7 carbon atoms, 
cydoalkenylalkyi having 5 to 7 carbon atoms, aryl having 6 to 12 cart>on atoms, aralkyi having 7 to 13 cartx)n 
atonrts, alkenyl having 2 to 7 carbon atoms, alkanoyi having 1 to 5 carbon atoms, furan-2-ylalkyl (wherein an alkyI 
nx)iety has 1 to 5 carbon atoms), or thiophene-2-ylaIkyl (wherein an alkyI moiety.has 1 to 5 carbon atoms); 
25 R and R3 independently represent hydrogen, hydroxy, aikojcy having 1 to 5 cartxm atoms, alkanoyloxy having 1 to 
5 cartDon atoms, aralkyloxy having 7 to 13 carbon atoms, or arylcarbonyloxy having 7 to 13 carbon atoms: 
m represents an Integer of 0 to 4; 

R^ is each of m substitutents on the benzene ring, which Independentiy represent R*"^, or two R® substituted at 
adjacerrt carbons form togetiier a fused ring structure A (wherein residual 0 to 2 substitutents R^ each represent 
30 or form another fused ring structure A); 

the fused ring structure A is benzo. indeno, naphtiio, pyrido. or cydoalkeno having 5 to 7 carbon atoms, which is 
substituted by 0 to 4 substituents R^, or unsubstituted dioxoleno; 

R® and R""® (1) independentiy represent fluoro. chloro. bromo. ipdo, nitro, hydroxy. alkyI having 1 to 5 carbon atoms, 
alkoxy having 1 to 5 carbon atoms, isothiocyanato, trifluoromethyl. trifluoromethoxy. cyano. phenyl hydroxyalkyi 
having 1 to 3 carbon atoms, SR«. SOR^ SOaR^. (CH2)kC02R^. SOaNR^RS CONR^R^, (CH2)kNR7R^ or 
(CH2)kN(R )COR® (wherein k represents an integer of 0 to 5. R^ represents aikyl having 1 to 5 carbon atoms, and 
R and R independentiy represent hydrogen. alkyI having 1 to 5 cartx)n atoms! or cycloalkylalkyi having 4 to 6 car- 
bon atoms), and/or (2) R^ and R^^ substituted at adjacent carbons with a ring junction therebetween form together 
any one of etiiano, propano and'O-benzeno bridged structures R^-R**^; and 

represent hydrogen. alkyI having 1 to 5 cartDon atoms, hydroxyalkyi having 1 to 5 carbon atoms, aryl having 6 
to 12 carbon atoms (which may be substituted by at least one substituent R^^), NR^°R"'\ OR^^ COOR^^ or 
CONR^^Ris any bridged structures R^-R^ of N(R^«)CO. N(R^«)C(=NH). N{R^6)CH2.' o-ben^eno. ethano, 
propano, and butano. which are formed together by R"^ and R^ substituted at tiie peri position; 
R^^ represents fluoro. chloro. bromo, iodo. nitro. amino, hydroxy, alkyI having 1 to 5 carbon atoms, alkoxy 1 to 5 car- 
bon atoms, alkanoyloxy having 1 to 5 carbon atoms, trifluoromethyl, trif luorometfioxy or cyano; 
R"^^. R^2 3^ Ri6 independently represent hydrogen. alkyI having 1 to 5 carbon atoms, cycloalkylalkyi having 
4 to 7 carbon atoms, aralkyi having 7 to 13 cartoon atoms, or alkanoyi having. 1 to 5 carbon atoms; and R^^, R^^ and 
R independently represent hydrogen, alky! having 1 to 5 caibon atoms, aryl having 6 to 12 carbon atoms, or 
aralkyi having 7 to 13 carbon atoms; and 
so formula (I) includes (+) form. (-) form and (+) form]. 

[001 0] The present invention also relates to quinolinomorphinan derivatives and pharmacologically acceptable add 
addition salts tfiereof represented by the following formula (I!): 

ss 
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[Wherein f\\ r2 r3, m, k. R«. R^. R^ A. R^ R^^ r4 r17 r10 r1i r12 r13 r14 r15 ^nd R^s aredefined as 
the same as Claim 1 (wherein with hydrogen as R^, when (1) m Is 1 , R^is R^® which represents hydroxy, and when 

20 (2) m is an integer of 2 to 4, R^ Is R^® at least one of which represents hydroxy, or two fomn together a fused ring 
structure A. and the residual 0 to 2 R^ independently represent R^^ (wherein when the fused ring structure A is 
benzo. pyrido, or cycloalkeno having 5 to 7 cartDon atonis. at least one R"'^ represents hydroxy, or at least one R^ 
and one R^® substituted at adjacent cartoons with a ring junction therebetween form together a bridged structure 
R^-R^^ which is any one of ethano. propano and o-benzeno). or must form another fused ring structure A); and 

25 formula (11) includes (-!•) fomi. (-) form and (±) form]. 

Best Mode for Carrying Out the Invention 

[0011] Prefen-ed embodiments of the agent for curing • preventing cerebral disorders comprising an quinollnomor- 
30 phinan derivative or a pharmacologically acceptable add addition satt thereof represented by formula (I) of the present 
invention are as follows. 

• [0012] R^ is preferably hydrogen, alkyi having 1 to 5 cartx)n atoms, cydoalkylmethyl having 4 to 7 carbon atoms^ 
cydoaltenylmethyl having 5 to 7 cari3on atoms, phenyl, naphthyl. phenylaikyi having 7 to 13 cartwn atoms, aikenyl hav- 
ing 2 to 7 cariDon atoms, alkanoyi having 1 to 5 cartwn atoms, ftjran-2-ylall^ having 1 to 5 cartxjn atoms (wherein the 

35 number of cartXMis indicates the number of the carbons of the alM moieiy of fuTan-2-ylalkyl), or thiophene-2-ylalkyl 
having 1 to 5 carbon atoms (wherein the number of cartons irxlicates the number of the cartx)ns of the alkyI nwiety of 
thiophene-2-ylalkyl). and more preferably hydrogen, methyl, ethyl, propyl, butyi. cycldpropylmethyl, cydobutylmethyl. 
cydopentylmethyi. benzyl, phenethyl. allyl, 2-butenyl. 3-butenyl. 2-methyl-2-butenyl, 3-methyl-2-butenyl, 3-methyl-3- 
buteny!. acetyl, furan-2-ylm«$thyl, or thiophene-2-ylmethyl. Of these groups, hydrogen, methyl, cydopropylmethyl, 

40 cydobutylmeth/l, benzyl, phenethyl, ally and acetyl are preferred. 

[0013] r2 and R^ are preferably hydrogen, hydroxy, methoxy, ethoxy, propoxy, acetcxy. benzyloxy. or benzoyloxy. Of 
these groups, is more preferably hydroxy, methoxy, or acetoxy. and R^ is more preferably hydrogen, hydroxy or meth- 
oxy. 

[001 4] When does not form the fused ring structure A, R^ represents R^® which is preferably f luoio, diloro. bronno. 

45 iodo. nitro, hydroxy, methyl, ethyl, propyl, butyl, methoxy, ethoxy. isothiocyanato. trifluoromethyl, trifluoromethoxy, cyano, 
phenyl, hydroxymethyl. SR®, SOR^. S02R^. COaR^. CH2C02R^. (CH2)2C02R^. SOaNR^R®. CONR^R®. NR^R®. 
CHgNR^Rfi. (CH2)2NR7r^. N(r7)COR«. CH2N(R^)C0R®. or (CH2)2N(R7)C0R«. wherein R^ is preferat^ly methyl or 
ethyl, R^ is preferably hydrogen or methyl, and R® is preferably hydrogen, methyl, ethyl, propyl, butyl, cydopropylmethyl, 
or cydoprppylbutyl. When two groups R^ form together a fused ring structure A, the residual 0 to 2 groups R^ are the 

so above R^^. or the residual two Reform together another fiised ring structure A The fused ring structure A is preferably 
benzo. indeno. naphtho. pyrido or cyclohexeno, which is substituted Ijy 0 or 2 groups R®. or unsubstituted dioxoleno. 
Particularly, benzo, indeno and cyclohexeno which are substituted by 0 to 1 R^. and unsutistituted dioxdeno are pref- 
erable. For example, when two R^ groups form together a fused ring structure A which is benzo, examples of com- 
pounds of formula (I) indude conpounds r^resented by the following fomiulae (IVa). (IVb). (IVc) and (IVd). However. 

55 the compounds of formula (I) are not limited to these compounds. 
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45 [0015] When does not form a bridged structure R^-R^® together with R*"^. is preferably fluoro, chloro, bromo. 
iodo, nltro. hydroxy, methyl, ethyl, propyl, butyl, methoxy, elhoxy, isothiocyanato. trrfluoromethyl, trrfluoromethoxy. cyano! 
phenyl, hydroxymethyl. SR^. SOR^. SOgR^ CHgCOgR^. (CH^COzP^, SOgNR^RS. CONR^R^. NR^rS CHaNR^R^' 
(CH2)2Nr7r8 N(r7)COR». CH2N(r7)COR«. or (CH2)2N(R7)CX)R«. wherein R^ is preferably methyl or ethyl, R^ is pref- 
erably hydrogen or methyl, and R^ is preferably hydrogen, methyl, ethyl, propyl, butyl, cyclopropylmethyl. or cyclopro- 

50 pylbutyl. R^ and R^® may form a bridged structure of R^-R^® together. In this case, ethano or o-benzeno is preferable 
as the bridged structure. For example, the bridged structure is ethano, and the fused ring structure A is benzo. exam- 
ples of compounds of formula (1) include compounds represented by the following formulae (Va), (Vb). (Vc) and (Vd). 
The compounds of formula (1) are not limited to these compounds. 

55 
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(Vd) 



[0016] When R"^ and substituted at the peri position do not form together a bridged structure R'^-R^, R^ is prefer- 
ably hydrogen, methyl, ethyi. propyl, isopropyl. hydroxyalky! having 1 to 3 carbon atoms, aryl having 6 to 12 carbon 
atoms (which may be substituted by at least one substituent R^^). NR^*'.R^^ OR^^ COOR^^ or CONR^'^R^^, wherein 
R^** is preferably hydrogen or mettiyl. R"*"^ is preferably hydrogen, alkyi having 1 to 5 carbon atoms, cycloalkyialkyi hav- 
ing 4 to 7 cartx)n atoms, benzyl, phenethyl or alkanoyi having 1 to 5 cartDon atoms, R^^ is preferably hydrogen, methyl 
or acetyl, R^^ is preferably hydrogen, methyl, ethyl, phenyl or benzyl, R""^ is preferably hydrogen, methyl, ethyl, phenyl 
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or benzyl. R^^ is preferably hydrogeri. methyl, ethyl, phenyl or benzyl, and R^^ is preferably f luoro, chloro. bromo, amino, 
methyl or ethyl. 

[0017] Of these groups, is preferably hydrogen, methyl, ethyl, isopropyl. hydroxymethyl. hydroxyethyl. phenyl, 
naphthyl. amino, methylamino, dmethylamino, (cydohexylmethyOamino. benzylamino, phenethylamino, formylamino. 

5 acetylamino, propionylamino. hydroxy, methoxy. acetoxy, cartx)xy, methoxycarbonyl, ethoxycarbonyl, phenoxycarbonyl, 
benzyloxycarbonyl, carbamoyl, methylcarbamoyl. phenylcaribamoyi, benzylcarbamoyi or dimethylcartjamoyi; particu- 
larly hydrogen, methyl, ethyl, isopropyl. hydroxymethyl. phenyl, amino, metlylamino, dimethylamino, (cyclohexylmethyT 
)amino. benzylamino, formylamino, acetylamino. hydroxy, methoxy. carboxy, methoxycarbonyl. caitjamoyi, methylcar- 
bamoyl or dimethylcart>amoyl. When R^ and R^ substituted at the peri position form together a bridged structure R^-R^, 

10 the bridged structure R^-R^ is preferably N{R^®)CO. N(R^6)C(=NH). N(R^6)CH2. o-benzeno. or propane; particularly 
N(R 6)CO. N(R^^)C(=NH), or N(R^«)CH2. In this case. R^^ is preferably hydrogen, methyl, ethyl, benzyl, or acetyl. For 
example. R^ and R^ substituted at peri-position form together a bridged structure R^^-R^ which is N{R^^)CO, com- 
pounds of formula (I) are represented by the following formula (VI). However, compounds of fomiula (I) are not limited 
to these compounds. 

15 



25 




[0018] Prefen-ed embodiments of the quinolinomorphinan derivatives or phamiacologically acceptable acid addition 
salts thereof represented by formula (K) of the present invention are basically the same as preferred embodiments of 

35 the agent for curing • preventing cerebral disorder comprising any one of the quinolinomorphinan derivatives or phar- 
macologically acceptable acid addition salts thereof represented by formula (I) of the present invention. However, with 
hydrogen as R^ (1) when m is 1, R^ is hydroxy, and (2) when m is an integer of 2 to 4. R^ represents hydroxy, or two 
R groups necessarily form together a fused ring structure A, and the residual 0 or 2 R^ groups are independently R^® 
or must form another fused ring structure A In4his case, the fused ring structure A is preferably benzo, pyrido or 

40 cycloalkeno having 5 to 7 cartjon atoms, which is substituted by 1 or 2 subsiftuents R^, or indeno or naphtho unsubsti- 
tuted by R®, or unsubstituted dioxoleno. Particularly, when the fused ring structure A is benzo. pyrido or cycloalkeno 
having 5 to 7 carljon atoms, which is substituted by 1 or 2 substituents R^. at least one sustituent R^^ is hydroxy, or at 
least one R^ and one R^^ substituted at adjacent carbons with a ring junction therebetween necessarily form a bridged 
structure R^-R^^ together which is any one of ethano. propano. and o-benzeno structures. In this case, as the bridged 

45 structure R^-R^®, ethano and o-benzeno are preferable. 

[0019] Preferable examples of pharmacologically acceptable acid addition salts include inorganic salts such as a 
hydrochloride, a sulfate, a nitrate, a hydrobromide, a hydroiodide. a phosphate, and the like; organic carboxylates such 
as an acetate, a lactate, a citrate, an oxalate, a glutarate. a malate, a tartrate, a fumarate, a mandelate. a maleate. a 
benzoate. a phthalate, and the like; organic sulfonates such as a methanesulfonate, an ethanesulfonate, a benzenesul- 

50 fonate. a p-toluenesulfonate. a camphorsulfonate. and the like. Particulariy. a hydrochloride, a phosphate, a tartrate, a 
methanesulfonate, and the like are preferable, but, of course, the salts are not limited to these salts. 
[0020] Of the compounds of formula (I) of the present invention, compound 1 is designated 1 7-eyclopropylmethyl-6,7- 
dehydro4,5a-epoxy-3.14p-dihydroxy-6.7.2\3*-quinolinomorphinan. in which R^ is cyclopropylmethyl. R^ and R^ are 
each hydroxy, R"* is hydrogen, and m is 0. 
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[0021] Of the compounds of formula (I) of the present invention, compound 36 is designated 17-cyclopropylmethyl- 
6jHjehydro-4,5a-epoxy-3,14pKjihydroxy-6.7.2\3'-(7\8'4)enzoquindino)n^ in which R** is cydopropylmethyl. 

r2 and are each hydroxy. R"^ is hydrogen, m is 2, and two groups are substituerits at the 7 and 8*iX)sitions of the 
quinoiine ring and form together the fused ring structure A which is benzo. 

20 



25 



30 




2^ 



35 

[0022] Of the compounds of formula (I) of the present invention, compound 44 is designated 1 7-cyclopropylmetfTyf- 
6.7-dehydro-4,5a-epQxy-3,14p-dihydroxy-6,7.2\3 -(6\6"* ^hano-7'.8*-benzoquinbnho)morphlnan, in which R"* is cydo- 
propylmethyl, and R^ are each hydroxy, R"* is hydrogen, m is 3, two R^ groups are substituents at the 7' and 8'-posi- 
tions of the quinoiine ring and form toge^>er the fused ring structure A which is benzo substituted by one R^. and the 
40 residual one is R^^ sut)Stituted at the 6*iX>sition of the quinoiine ring and forming ethano as a bridged structure R^- 
R^^ together with R® substituted at the 6"-position of the benzene ring adjacent to R''^ with the ring junction therebe- 
tween. 




8 



EP 0 911 334 A1 

[0023] a the cofflpounds of formula (0 of ttie present invention, compound 39 is designated 17-cyclopropylmethyl- 
^•l^!^-^^^^-^-'*^-^^^^'^^-^-'^'^^^^^^ in which Ri is cydopropyt- 

methy^ and are each hydroxy. R" is hydrogen, m is 2. and two R^ groups are substituents at the T and 8'-posi- 
tions of the quinoline ring and form together the fused ring structure A which is cyclohexena 



OH 
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10024] Of the compounds of formula (I) of the present invention, compound 29 is designated 1 7^clopropylmethyt. 
6.7<lehydro-4.5a-epQxy-3J4pKlihydroxy-6.7.2\3^(4'-methyl-6\r<lioxolenoquinolin^ )morphinan. in which R^ is cydo- 
propylmethyl. R^ and R^ are eadi hydrory, R" is methyl, m is 2. and two r5 groups are substituents at the 6' and T- 
positions of the quinoline ring and form together the fused ring structure A which is dioxoleno 



30 



as 



Me 






5' 










N . 


8' 




40 



10025] Of the compounds of formula (0 of the present invention, compound 34 is designated 17-cyclopropylmethyl- 
6.7<Jehydro-4.5a.epoxy.3.14p<Jihydroxy-6.7.2\3'-[4\5'- nmino(oxomethano)]quinolino]morphinan. in which is 
cyclopropylmethyf. and R^ are each hydroxy, and R^ forms a bridged structure R<r5 together with R^ substituted at 
45 the 5 -position as the peri position of the quinoline ring which is N(R^ ^)CO wherein R^® is hydrogen 



so 



55 
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[0026] Although examples of compounds as the quinolinomorphinan derivatives represented by formula (I) of the 
present invention include the following compounds listed in the tables below, the present invention not limited to these 
compounds. 



10 



EP0911334A1 




R' 








RV 


R* 


R^ 


H 


OH 


H 




H 


OH 


CH2OH 


Me 


OH 


H. 




Me 


OH 


CHK)H 


cyclop fopy(methy< 


OH 


H 




cydopfopylmethyt 


OH 




cyck>buty<methyl 


OH 


H 




cydobutyimethyl 


OH 


CH2OH. 


benzyi 


OH 


H 




benzyl 


OH 


CH2OH 


2-phenethyl 


OH 


H 




2-phenethy1 


OH 


CH2OH 


any! 


OH 


H 




aJiyI 


OH 


CH2OH 


acetyf 


OH 


H 




acetyl • 


OH 


CH2OH . 


H 


OCH3 


H 




H 


OCHa 


CH2OH 


Me 


OCH3 


H 




Me 


OCHa 


CH2OH 


cycJopropylmethyl 


OCH3- 


H 




cydopropyimethyl 


OCHa 


CHaOH 


cydobutyfmethyf 


OCH3 


H 




cydobutylmethyl 


OCHa 


CH2OH 


benzyf 


OCH3 


H 




tsenzyl 


OCHa 


CH2OH 


2-phenethy( 


OCH3 


H 




2«phenethyl 


OCHa 


CH2OH 


aflyl 


OCH3 


H 




aJM 


OCHa 


CH2OH 


acetyl 


OCH3 


H 




acetyl 


OCHa 


CH2OH 


H 


OH ' 


Me 




H 


OH * 


CH2CH20H 


Me* 


OH 


Me 




Me 


OH 


CHzCHaOH 


cydopropyimethyl 


OH 


Me 




cydopropylmethyi 


OH 


CH2CH20H 


cydobutylmethyl 


OH 


Me 




cydobutylmethyl 


OH 


CHzCHaOH 


benzyl 


OH 


Me 




l>enzyl 


OH 


CHaCHaOH 


2-phenethyl 


OH 


Me 




2-phenethvl 


OH 


CHaCHaOH 


ailyi 


OH 


Me 




aityl 


OH 


CHzCHzOH 


acetyl 


OH 


Me 




acetyl 


OH 


CH2CH2OH 


H 


OCH3 


Me 




H- 


OCHa 


CHzCHzOH 


Me - 


OCH3 


Me 




Me • 


OCHa 


CHaCHeOH 


cydopropyimethyl 


OCH3 


Me 




cydopropyimethyl 


OCHa 


CH2CH2OH 


cydobutylmethyl 


OCH3 


Me 




cydotnityfmethyl 


OCHa 


CHzCHaOH 


benzyl 


OCH3 


Me 




benzyl 


OCHa 


CH2CH20H 


2-pheriethyl 


OCH3 


Me 




2-phenethyl 


OCHa 


CH2CH2OH 


allyl 


OCH3 


Me 




aJM 


OCHa 


CHaCHzOH 


acetyl 


OCHa 


Me 




acetyl 


OCHa 


CHzCHzOH 


H 


OH 


Et 




H. 


OH 


Phenyl 


Me 


OH 


El 




Me 


OH 


Phenyl 


cydopropyimethyl . 


OH 


Et 




cydopropyimethyl 


OH 


Phenyl 


cydobutylmethyl 


OH 


El 




cydobutylmethyl 


OH 


Phenyl 


benzyl 


OH 


Et 




t>enzyl 


OH 


Phenyl 


2-phenethy! 


OH 


El 




2-phenethyi 


OH 


Phenyl 


allyl 


OH 


a 




aftyl 


OH 


Phenyl 


acetyl 


OH 


Et 




acetyl 


OH 


Phenyl 


H 


OCHa 


El 




H 


OCHa 


Phenyl 


Me 


OCHa 


Et 




Me 


OCHa 


Phenyl 


cydopropytmelhyl 


OCHa 


Et 




cyclop fopylmelhyi 


OCHa 


Phenyl 


cyclobotylmethvl - 


OCH3 


Et 




cydobutylmethyl 


OCHa 


Phenyl 


benzyl 


OCHa 


B 




benzyl 


OCHa 


Phenyl 


2-phenethyl 


OCHa 


Et 




2-phcnelhyl 


OCHa 


Phenyl 


allyl 


OCHa 


El 




allyl 


OCHa 


=>henyl 


acetyl 


OCHa 


Et 




acetyl 1 


OCHa 1 


=*henyl 



EP 0911 334 A1 








R* 


R^ 




H 


OH 


naphthyl 






NHCt 


Me 


OH 


naphthyl 


Me 




(\/HPf 


cyclop fopylrnethyl 


OH 


naphthyl 


^^yw) 0 p pyi iTi 6 uryi 






cvdotsutvtmethvf 


OH 


naphthyl 


(«ywUDuvyiriieuTyi 








OH 


naphthyl 


benzyl 




MHPf 

iNmci 


^•pheneUTyl 


OH 


naphthyl 


ntsne uiyi 


OH 


MHPt 


aliyi 


OH 


naphthyl 


AIM 


OH 


MHPI 


acetyl 


OH 


naphthyl 


acetyl 




MHPl- 


H 


OChb 


naphthyl 








Me 


OCH3 


naphthyl 


Mo 




KOJPf 




OCH3 


naphthyl 


cTyaapropyifnetnyi 


OOW-a 






OCH3 


naphthyl 


cycxjuticyuneuiyi 




KJHCf 
INTICI 


benzyl 


OCH3 


naphthyl 


benzyl 




Nntl 




OGH3 


naphthyl 


2'pnenetnyt 


CAX13 


Nntl 




OCH3 


naphthyl 


aiiyi 




NHct 


acetyl 


OCH3 


naphthyl 


acetyl 


0CH3 


NHEl 




OH 


NH2 


H 


OH 


NMea ♦ 


Me 


OH 


NH2 


M6 


OH 


NMe2 


vy w»j|jnjj,/yM ncu lyi 


OH 


NH2 


cydopropytmetHyl 




iNMez 


c\/cIobLitv(jTi^th\/l 

wy^Mwwu^y u ii^u lyi 


OH 


NH2 


cymoouiyirneuiyi 


OU 


rifviez 


benzyl 


OH 


NH2 


benzyl 


OH 




2-phenethyl 


OH 


NH2 


^ pi icne u lyi 


OH 






OH 


NH2 




OH 




acetyl 


OH 


NH2 


acetyl 


OH 




H 


OCHa 


NHa 


ii 


OCHa 


NMea 


Me 


OCH3 


NH2 


Me 




NMe2 


cydopropyt methyl 


OCH3 


NH2 


wycHjptupyiiiiQuTyi 






cydobut^fnethyi 


OCH3 


NH2 


Vryuuuuiyuiicu tyi ' 


OCH3 


NMe2 


benzyl 


OCM3 


NH2 


benzyl 


OCH3 


NMea 


2-phenethyl 


OCH3 


NH2 


^•ohenfithvi 

^^ji 'y • 


OCH3 


NMe2 


ailyi 


OCH3 


NH2 


altyl 


OCH3 


NMei - 


acetyl 


OCH3 


NH2 


acetyl 


OCH3 


NMe2 


H 


OH 


NHMe 


H. 


OH 


4 'cydohexyimethyl)amino 


Me 


OH 


NHMe 


Me 


OH 


{ cydohexylmethyl)amtno 


cyclopropylmethyl 


OH 


NHMe 


cydopropylmethyl 


OH 


1 cydohexylmethyOamino 


cydobutylmethyl 


OH 


NHMe 


cydobutylmethyl 


OH 


1 cydohexylmelhyl)amino 


benzyl 


OH 


NHMe 


benzyl 


OH 


1 cydohexylmethyl)amsno 


2-phenethyl 


OH 


NHMe 


2-phenethyl 


OH 


1 cydohexylmethyl)amtno 


aityl 


OH 


NHMe 


ally! 


OH 


(cydohexyimethyt)amino 


acetyl 


OH 


NHMe 


acetyl 


OH 


\ ;cydohexylmethyl)afnino 


H . 


OCH3 


NHMe 


H 


OCH3 


1 cydohexylmethyl)axTuno 


Me 


OOb 


NHMe 


Me 


OCHj 


1 cydohexyimethyl) amino 


cydopropylmethyl 


OCH3 


NHMe 


cydopropylmethyl 


OCH3 


1 cydohexylmethyOamino 


cydobutylmethvl 


OCH3 


NHMe 


cydobutylmethyl 


OCH3 


cydohexy{methyl)amino 


benzyl 


OCH3 


NHMe 


benzyl 


OCH3 


cydohexylmethyljamino 


2-phenethyi 


OCH3 


NHMe 


2-phene(hyl 


OCH3 


cydohexylmethyl)amino 


allyl 


OCH3 


NHMe 


allyl 


OOb 


(cydohexylmettiyOamlno 


acetyl 


OCH3 


NHMe 


acetyl 


OC.H3 


;cydohexylmethyl)amino 



12 



EP0 911 334 A1 




*\ 


H 


FT 


R* 




ri 


OH 


NH8n 


H 


OH 


NHCOMe 


Me ^ 


OH 


NH8n 


Me 


OH 


NHCOMe 


cycfoprooylfnetriY< 


OH 


NHBn 


cydopropyimethyi 


OH 


NHCOMe 


cyoooutytmetnyl 


OH 


NHSn 


cydobutyimethyl 


OH 


NHCOMe 




OH 


NHBn 


benzyl 


OH 


NHCOMe 


^-pneneuTyi 


OH 


NHBn 


2-phenethyl 


OH 


NHCOMe 


ajiyi 


OH 


NHBn 


aliyl 


OH 


NHCOMe 


acetyl 


OH 


NHBn 


acetyl 


OK 


NHCOMe 


ri 


OCH3 


NHBn 


H 


OCH3 


NHCOMe 


Me 


OCH3 


NHBn 


Me 


OCH3 


NHCOMe 


cydopropytmethyl 


OCH3 


NHBn 


cydopropylfnethyt 


OCH3 


NHCOMe 


cyaoputylmetnyt 


OCH3 


NHBn 


cydobutylmethyl 


OCH3 


NHCOMe 


benzyl 


OCH3 


NHBn 


benzyl 


OCH3 


NHCOMe 


ii-pneneinyi 


OCH3 


NHBn 


2-phenethyl 


OCH3 


NHCOMe 


aiiyi 


OCH3 


NHBn 


a»yl 


OCH3 


NHCOMe 


acetyl 


OCH3 


NHBn 


acetyl 


OCHa 


NHCOMe 


If 

ri 


OH 


NH(CHz)2Ph 


H 


OH, 


NHCOEt 


Me 


OH 


NH(CH2)2Ph 


Me 


OH 


NHCOEt 


cydopropyfmethvi 


OH 


NH{CH2)2Ph 


cydopropyimethyi 


OH 


NHCOEt 


cyooDutyimelnyl 


OH 


NH(CH2)2Ph 


cydobutylniethyl ■ 


OH 


NHCOEt 


benzyi 


OH 


NH(CH2)2Ph 


t>enzyl 


OH 


NHCOQ 


ii-^nenetnyl 


OH 


NH(CH2)2Ph 


2-phenethyl 


OH 


NHCOEt 


cuiyi 


OH 


NH(CH2)2Ph 


aJlyl 


OH 


NHCOEt 


acetyl 


OH 


NH(CH2)2Ph 


acetyl 


OH 


NHCOEt 


H 


OCH3 


NH(CH2)2Ph 


H 


OCH3 


NHCOEt 




OCH3 


NH(CH2)2Ph 


Me 


OCH3 


NHCOEt 


wy«ap ropywneUiyi 


OCH3 


NH(CH2j2Ph 


cydopropyimethyi 


OCH3 


NHCOEt 


cvdo tkt f tvfm^tKui 
^ Vi* *j vj i y 1 1 1 le inyi 




NH(CH2)2Pn 


cydobutylmethyl 


OCH3 


NHCOEt 


benzyl 




iHrl(tJri2)2r'ri 


oenzyi 


OCH3 


NHCOEt 






iNr1(Orl2)2r'i) 


Z'*pnenetnyi 


OCH3 


NHCOEt 


ailyl 




iNrl(Crl2)2Pn 


ally! 


OCH3 


NHCOei 


acetyl 


OCH3 


NHfCH2^2Ph 


acetyl 


OCH3 


NHCOEt 


H 


OH 


NHCHO 


H 


OH 


OH 


Me 


OH 


NHCHO 


Me ' 


OH 


OH 


cydopropyfrnethvl 


OH 


NHCHO 


cydopropyimethyi 


OH 


OH 


cydobutylfnethYl 


OH 


NHCHO 


cydobutylmethyl 


OH 


OH 


benzyl 


OH 


NHCHO 


benzyl 


OH 


OH 


2*phenethyl 


OH 


NHCHO 


2-phenethyl 


OH 


OH 


ailyl 


OH 


NHCHO 


aOyl 


OH 


OH 


acetyl 


OH 


NHCHO 


acetyl 


OH 


OH 


H 


OCH3 


NHCHO 


H 


0CH3 ( 


QH 


Me 


OCH3 


NHCHO 


Me i 


OCH3 


OH 


cydopfopylmethyl < 


OCH3 


NHCHO 


cydopropyimethyi < 


3CH3 ( 


DH 


cydobutylmethYl ^ 


DCH3 1 


f^HCHO 


cydobutyfmelhyl < 


DCH3 ( 


DH 


benzyl < 


DCH3 1 


MHCHO 


benzyl ( 


DCH3 ( 


DH 


2-phenelhyl < 


DCHa 1 


MHCHO 


2-phenethyl < 


DCH3 ( 


DH 


ailyl < 


OCHz i 


^HCHO 


ailyl < 


DCH3 < 


DH 


acetyl < 


DCH3 1 


^HCHO . 


acetyl < 


3CH3 < 


DH 



13 



EP 0 911 334 A1 






n 


ii 


lj 
r1 




OMe 


Me 


OH 


OMe 


cydopropyifnethyt 


OH 


OMe 


cycJobuty(methy< 


OH 


OMe 


benzyl 


OH 


OMe 


2-pnenethy 


OH 


OMe 


ally! 


OH 


OMe 


acetyl 


OH 


OMe 


H 


OCH3 


OMe 


Me 


OCH3 


OMe 


cyciop ropytmethyi 


OCH3 


OMe 


cyciobutyimethy4 


OCH3 


OMe 


benzyi 


OCH3 


OMe 


2-phenethyl 


OCH3 


OMe 


aRyl 


OCH3 


OMe 


acetyl 


OCH3 


OMe 


H 


OH 


OAc 


Me 


OH 


OAc 


cydopropytmethyf 


OH 


OAc 


cydooutyi methyl 


OH 


OAc 


t>enzyi . 


OH 


OAc 


^d^nenetnyi 


OH 


OAc 


aiiyi 


OH 


OAc 


aceiyi 


OH 


OAc 


i-t 


OCH3 


OAc 


Me 


OCH3 


OAc 


cyoopropyimetn^ 




OAc 


cyaou uxyimeinyi 


CX>13 


OAc 


benzyl 




QAC 


leneinyi 




vJAC 


alM 


OCH3 


Oac 


acietyl 


OCH3 


OAc 


H 


OH- 


COaH 


Me 


OH 


CO2H 


cydopropylmethyl 


OH 


CO2H 


cydobutyimethyi 


OH 


CO2H 


benzyl 


OH 


CO2H 


a-phenethyl 


OH 


CO2H 


allyl 


OH 


COaH 


acetyl 


OH 


COaH 


H 


OCH3 


COaH 


Me 


OCH3 


COaH 


cydopfopyimethyl 


OCHs 


COaH 


cydobutyimethyi 


OCH3 


COaH 


benzyl 


OCH3 


COaH 


2-phenethyl 


OCH3 


COaH 


atlyl 


OCH3 


COaH 


acetyl 


OCH3 


COaH 




r\ 


R* 


R* 


H 


OH 


COaMe 


Me 


OH 


COaMe 


cydopropyf me thyl 


OH 


COaMe 


cydobutyimethyi 


OH 


COaMe 


benzyl 


OH 


COaMe 


2-phenethyi 


OH 


COaMe 


aOyl 


OH 


COaMe 


acetyl 


OH 


COaMe 


H 


OCH3 


COaMe 


Me 


OCH3 


COaMe 


cydopropyimethyl 


OCH3 


COaMe 


cydobutyimettiyl 


OCH3 


COaMe 


benzyl 


OCHa 


COaMe 


2-phenelhyl 


OCH3 


COaMe 


ailyl 


OCH3 


COaMe 


acetyl 


OCHa 


COaMe 


H 


OH 


COaEt 


Me 


OH 


COaB 


cydopropyimethyl 


OH 


COaHt 


cydobutyimethyi 


OH 


COaEl 


benzyl 


OH 


COaB 


2-phenelhyf 


OH 


COaEt ' 


allyl 


OH 


COaEt 


acetyl 


OH 


COaEt 


H 


OCH3 


COaEt 


Me 


OCM3 


\AJ2cX 


cydopropyimethyl 


OCrw 




cydobutylmetnyi 


OOM3 


\AJ2cl 


t)enzy{ 


OCM3 




2~pnenelny» 






ouyi 


OCH3 


COaEt - 


acetyl 


OCH3 


COaEt 


H 


OH 


COaPh 


Me 


OH 


COaPh 


cydopropyimethyl 


OH 


COaPh 


cydobutyimethyi 


OH 


COaPh 


benzyl 


OH 


COaPh 


2-pheneltiyl 


OH 


COaPh 


aOyi 


OH 


COaPh 


acetyl . 


OH 


COaPh 


H 


OCH3 


COaPh 


Me 


OCH3 


COaPh 


cydopropyim ethyl 


OCH3 


COaPh 


cydobutyimethyi 


OCH3 


COaPh 


benzyl 


OCH3 


COaPh 


2-phenethyl 


OCH3 


COaPh 


ailyl 


OCH3 


COaPh 


acetyl 


OCH3 


COaPh 



14 



EP 0 911 334 A1 










H 


OH 


COaBn 


Me 


OH 


CO20n 


cydopropylmeChyl 


OH 


COaBn 


cydobutylmethyi 


OH 


C02Bn 


benryl 


OH 


C026n 


2-phenethyl 


OH 


COaBn 


ailyt 


OH 


C02Bn 


acetyl 


OH 


C02Bn 


H 


OCH3 


CO^Bn 


Me 


OCH3 


COafln 


cydopropylmethyi 


OCH3 


COaBn 


cydobutyimelhyl 


OCH3 


CXDzBn 


benzy* 


OCH3 


COzBn 


2-phenethyl 


OCH3 


C02Bn 


ally! 


OCH3 


COaBn 


acetyi 


OCH3 


C02Bn 


H 


OH 


CX)NH2 


Me 


OH 


CX>NH2 


cydopropyfmethyl 


OH 


CX5NH2 


cydob utyl methyi 


OH 


CONH2 


benzyl 


OH 


COHH2 


2-phenethy( 


OH 


CONH2 - 


aflyl 


OH 


CONH2 


acetyl 


OH 


CONHz 


H 


OCH3 


<X>NH2 


Me - 


OGH3 


CONH2 


cydopfopylmethyi 


OCH3 


CONHa 


cydobutytmethyt 


OCH3 


CONH2 


benzyl 


OCH3 


CONH2 


2-phenethyl 


OCH3 


CONH2 


ally! 


OCH3 


CONH2 


acetyl' 


OCH3 


CONHa 


H 


OH 


CONHMe 


Me 


OH 


CONHMe 


cydopropyimethyl 


OH 


CONHMe 


cydobutyfmethyf 


OH 


CONHMe 


benzyt 


OH 


CONHMe 


2-phenethyl 


OH 


CONHMe 


allyt 


OH 


CONHMe 


acetyl 


OH 


CONHMe 


H 


OCH3 


CONHMe 


Me 


OCH3 


CONHMe 


cydopropyimethyl 


OCH3 


CONHMe 


cydobutylmethyl 


OCH3 


CONHMe 


benzyl 


OCH3 


CONHMe 


2-ph6nethyl 


OCHa 


CONHMe 


allyl 


OCH3 


CONHMe 


acetyl 


OCH3 


CONHMe 




R' 




n* 


H 


OH 


CONHPh 


Me 


OH- 


CONHPh 


cydopfopylfnethyl 


OH 


CONHPh 


cydobutyimethyi 


OH 


CONHPh 


benzyl 


OH 


CONHPh 


2-phenethyl 


OH 


CONHPh 


ally! 


OH 


CONHPh 


acetyl 


OH 


CONHPh 


H 


OCH3 


CONHPh 


Me 


OCH3 


CONHPh 


cydopropylmethyi 


OCH3 


CONHPh 


cydobutylmethyl 


OCHa 


CONHPh 


benzyl 


OCH3 


CONHPh 


2-phenethyl 


OCH3 


CONHPh 


allyl 


QCH3 


CONHPh 


acetyl 


OCH3 


CONHPh 


H 


OH . 


CONHBn 


Me 


OH 


CONHBn 


cydopfopylnriethyl 


OH 


CONHBn 


cydobutylmethyl 


OH 


CONHBn 


benzyl 


OH 


CONHBn 


2-phenethyl . 


OH 


CONHBn 


aUyl 


OH 


CONHBn 


acetyl 


OH 


CONHBn 


H 


OCH3 


CONHBn 


Me 


OCH3 


CONHBn 


cydopropyimethyl 


OCH3 


CONHBn 


cydobutylrnethyl 


OCHa 


CONHBn 


benzyl 


OCH3 


CONHBn 


2-phenettiyl 


OCH3 


CONHBn 


allyl 


OCH3 


CONHBn 


acetyl 


pCHa 


CONHBn 


H 


OH 


CONMea 


Me 


OH 


CONMea 


cydopropyimethyl 


OH 


CONMez 


cydobutylmethyl 


OH 


CONMez 


beruyl 


OH 


CONMea 


2-phenethyl 


OH 


CONMea 


allyl 


OH 


CONMez 


acetyl 


OH 


CONMea 


H 


OCH3 


CONMea 


Me 


OCHa 


CONMea 


cydopropyimethyl 


OCHa 


CONMea 


cydobutylmethyl 


OCH3 


CONMea 


benzyl 


OCH3 


CONMea 


2-phenethyl 


OCH3 


CONMea 


alM 


OCHa 


CONMea 


acetyl IOCH3 


CONMea 



EP0 911 334 A1 




R' 




H 


OH 


NHCO 


Me -0 


OH 


NHCO 


cydopropyimethyf 


OH 


NHCO 


cydobutylniethyl 


OH 


NHCO 


benzyl 


OH 


NHCO 


2-phenethyf 


OH 


NHCO 


aflyt 


OH 


NHCO 


acetyf 


OH 


NHCO 


H 


OCHa 


NHCO 


Me 


OCHa 


NHCO 


cyclopropylmethyt 


OCHa 


NHCO 


cydobutytmethyi 


OCH3 


NHCO 


benzyl 


OCH3 


NHCO 


Z-phenethyl 


OCH3 


NHCO 


allyl 


OCH3 


NHCO 


acetyl 


OCH3 


NHCO 


H 


OH 


N{Me)CO 


Me 


OH 


N(Me)CO 


cydopropyJmethyi 


OH 


N(Me)CO 


cydobutylfnethyl 


OH 


NCMe)CO 


benryl 


OH 


N(Me)CO 


2-phenethyl 


OH 


N(Me)CO 


aflyl 


OH 


N(Me)CO 


acetyl 


OH 


N(Me)CO 


H 


OCH3 


N(Me)CO 


Me 


OCH3 


N(Me)CO 


cydopropvlmethyi 


OCH3 


N(Me>CO 


cydobutylmethyl - 


OCH3 


N(Me>CO 


benzyl 


OCH3 


N(Me)CO 


2-phenethyl 


OCH3 


N(Me)CO 




OCH3 


N(Me)CO 


acetyl 


OCH3 


N(M€)CO 


H 


OH 


N(Et)CO 


Me 


OH 


N(Et)CO 


cydopfopylmethyl 


OH 


N{Et)CO 


cydobutytmethyi 


OH 


N(Et)CO 


benzyl 


OH 


N(El)CO 


2-phenethyl 


OH 


N(£l)CO 


allyl 


OH 


N(Et)CO 


acetyl 


OH 


N(£l)CO 


H 


OCH3 


N(El)CO 


Me 


OCH3 


N(Et)CO 


CYdopropYtmethyl 


OCH3 


N(El)CO 


cyctofautylmalhyi 


OOb 


N(El)CO 


t>€nzyl 


OCH3 


N(Et)CO 


2-phene!hyl 


OCH3 


N(El)CO * 


allyl 


OCH3 


N<El)CO 


acetyl 


OCH3 


N(H0CO 1 




R' 


R* 


R*-R* 


H 


OH 


N(Bn)CO 


Me 


OH 


N<Bn)CO 


cydopfopylmethyl 


OH 


N(8n)CO 


cydobutyimethyi 


OH 


N(8n)CO 


benzyl 


OH 


N{Bn)CO 


2-phenethyf 


OH 


N(8n)CO 


aOyi . 


OH 


N(Bn)CO 


acetyl 


OH - 


N(Bn)CO 


H 


OCH3 


N{8n)CO 


Me 


OCHa 


N(8n)CO 


cydoproisylmethyl 


OCH3 


N(8n)CO 


cydobutylmethyl 


OCH3 


N(Bn)CO 


benzyl 


OCH3 


N(Bn)CO 


2-phenethyl 


OCH3 


N(Bn)CO 


aOyl 


OCH3 


N(8n)CO 


acetyl 


OCH3 


N(8n)CO 


H 


OH 


N(Ac)CO 


Me 


OH 


N(Ac)CO 


cydopropytmethyl 


OH 


N(Ac)CO 


cydobutyimethyi 


OH 


N(Ac)CO 


benzyl 


OH 


N(Ac)CO 


2-phenethyl 


OH 


N{Ac)CO 


ally! 


OH 


N{Ac)CO- 


acetyl 


OH 


N(Ac)CO 


H . 


OCH3 


N(Ac)CO 


Me 


OCH3 


N(Ac)CO 


cydopfopylmethyl 


OCH3 


N(Ac)CO 


cydobtityimethyl . 


OCH3 


N(Ac)CO 


benzyl 


OCHa 


N(Ac)CO 


2'phenethyl 


OCH3 


N(Ac)CO 


aflyl 


OCH3 - 


N(Ac)CQ 


acetyl 


OCH3 


N(Ac)CO 


H 


OH 


NHC{=NH) 


Me 


OH 


NHC(=NH) 


cydopfopylmethyl 


OH 


NHC(=NH) 


cydobutylmethyl 


OH 


NHC(=NH) 


benzyl 


OH * 


NHC(=NH) 


2'phenethyl 


OH 


NHC<=NH) 


aflyl 


OH 


NHC(=NH) 


acetyl 


OH 


NHC(=NH) 


H 


OCH3 


NHC(=NH) 


Me 


OCHa 


NHC(=NH) 


cydopfopylmethyl 


OCH3 


NHC{=NH) 


cydobutylmethyl 


OCH3 


NHC(=NH) 


benzyl 


OGH3 


NHC{=NH) 


2-ph6nethyl 


OCH3 


NHC{=NH) 


aUyl 


OCHa 


NHC(=NH) 


acetyl 


OCHa 


NHC(=NH) 



16 



EP 0 911 334 A1 











R* 


R^ 


R*-R* 


H 


OH 


N(Me)C<sNH) 




H 


OH 


N(Me}CH2 


Me 


OH 


N(Me)C(:t:NH) 




Me 


OH 


N(Me)CH2 


cyciopropylmethyi 


OH 


N(Me)C(=:NHl 




cydopropylmethyl 


OH 


N(Me)CH2 


cycJobutyimethvi ^ 


OH 


N(Me)C(=:NH) 




cvdob Lftvlmethvl 


OH 


N(Me)CH2 


benzy( 


OH 


N(Me)C(==NH) 




benzyl 


OH 


NrMe^CHa 


2-pheaethy< 


OH 


N(Me)C(=^NH) 




2-ahenethvl 


OH 


NfMe)CH2 


aJlyl 


OH 


N(Me)C(=NH) 






OH 


N(Me)CH2 


acetyl 


OH 


N(Me)C(t5NH) 




acetyl 


OH 


N(Me)CH2 


H 


OCH3 


N(Me)C(=NH) 




H 


OCH3 


N(Me)CH2 


Me 


OOb 


N(Me)C(:=:NH) 




Me 


OCH3 


N(Me)CH2 


cydopfopytmethyl 


OCH3 


N(Me)C(=:NH) 




cydopfopytmethyi 


OCH3 


N(Me)CHz 


cydobutYimethvl 


OCH3 


N(Me)C<=NH) 




cydob utylmethyl 


OCHa 


N(Me)CH2 


benzyl 


OGH3 


N(Me)C(=NH) 




benzyl 


OCH3 


NfMelCH2 


2-phenethyJ 


OCH3 


N(M€)C<=NH) 




2-ohenethvl 


OCH3 


NrMe^CH^ 


altyl 


OCH3 






alfyl 


OCHa 


1 ^ nri t? J v^r»z 


acetyl 


OCH3 


N(Me)C(=sNH) 




acetyl 


OCHa 




H 


OH 






H 


OH 




Me 


OH 


N(Et)C<=NH) 




Me 


OH 




cydopropylmethyl 


OH 


N(Et)C(=NH) 




cydopropylmethyl 


OH 


benz;eno 


cydobutylmethvi 


OH 


N(Et)C(=NH) 




cydobutytmethyl 


OH 


benzene 


benzyl 


OH 


N(Et)C(=NH) 




benzyl 


OH 


benzene 


2-i>henethyl 


OH 


N{et)C(c:NH) 




2'phenethyl 


OH 


benzeno 


aiiy\ 


OH 


N(El)C<=NH) 




aUyt 


OH 


benzeno 


acetyf 


OH 


N(Et)C(=NH) 




acetyl 


OH 


benzeno 


H 


OCH3 


N(El)C(=:NH) 




H 


OCHa 


benzeno 


Me 


OCH3' 


N(Et)C(=NHJ 




Me 


OCHa 


benzeno 


cydopropylmethYf 


OCH3 


N(Et)C(=:NH) 




cydopropylmethyl 


OCHa 


benzeno 


cydobutylmethyf 


OCH3 


N(Et)C(=NH) 




cydob utylmethyl 


OCHa 


benzeno 


benzyl 


OCH3 


N(El)C{=:NH) 




l>efazyl 


OCHa 


benzeno 


2-phenethy< 


OCH3 


N(Et)C{=NH) 




2-phenethyl 


OCHa 


benzeno 


ally! 


OCH3 


N(Et)C<=NH) 




allyl 


OCHa . 


benzeno 


acetyl 


OGH3 


N(Et)C(=NH) 




acetyl 


OCHa 


benzeno 


H 


OH 


NHCH2 




H 


OH 


propane 


Me 


OH 


NHCH2 




Me 


OH. 


propano 


cydopropylmethyl 


OH 


NHCH2 




cydopropylmethyl 


OH 


propano 


cydcbutylmeitayl 


OH 


NHCH2 




cydobutylmethyi 


OH 


propano 


benzyl 


OH 


NHCHz 




benzyl 


OH 


propano 


2-pheoettiyI 


OH 


NHCH2 




2-phenethyl 


OH 


propano 


allyl 


OH 


NHCH2 




ally! 


OH 


propano 


acetyl 


OH 


NHCH2 




acetyl 


OH 


propano 


H 


OCH3 


NHCH2 




H 


OCHa 


propane 


Me 


OCH3 


NHCH2 




Me 


OCHa 


profane 


cydopropylmethyl 


OCH3 


NHCH2 




cydopropylmethyl 


OCHa 1 


E)ropane 


cyciobutylmeihYl 


OCH3 


NHCH2 




cydobutylmethyi 


OCHa 1 


3ropano 


benzyl 


OCH3 


NHCH2 




benzyl < 


OCHa 1 


3ropano 


2-phenethy1 


OCH3 


NHCH2 




2-phenQthyl < 


OCHa J 


3ropano 


allyl 


OCHa 


NHCH2 




allyl < 


OCHa f 


3ropane 


acetyl 


OCH3 


NHCH2 




acetyl < 


OCHa 1 


propane 



17 



EP 0 911 334 A1 





10 



15 



20 



25 



30 



35 



40 



45 



SO 



R" 




R" 














S-NCS 










6-F 








CP 
O-t" 






r-F 




7*-NCS 


















ft* P 






y-ci 






















0 -d - 




o-Or3- 


T'-CI 








r -KA 






8*-Cl 












0-01^3 


S'-Br 




-J ^«-'v>rj 




o-of 










S'-OCFs 




C* fir 

0 -til 






T-Br 




/ "v/wr^ 




/ -of 






6'-Br 




8*-OCft 




O-OT 




P*-/V^P^ 


y-l 




5*-CN 














6*-CN 




0-1 






TA 








T* 1 

/ -1 


* 


/ -s^IN 


8-1 








a* 1 




0 -CN 






9 -rn 




D-NQ2 






6*-NOa 














T-NO2 




f ~r n 




# -N02 




-f DC, 

/ -rn 






0 t^n 




0-N02 




o-rn 


5*-OH 












b -oMe 


6*-OH 




6*-SMe 








o-oMe 


r-OH 




T-SMe 




"7» 




/ 


8*-OH 




8*-SMe 


- 






0 -wwie 


S'-Me 




S*-S02Me 




5*-Me 






6*-Me 




6'*S02Me 




6*-Me 






r-Me 




7-S02Me 




T-Me 




T-SOaMe 


8'-Me 




S02Me 




8'-Me 










5-C02H 




5-£t 




y-COaH 






6*-C02H 




6*-El 




S'-COzH 


r-et 












r-co2H 






8*-C02H 




8-^a 




8*-C02H 


S--Pr 




S'-NH2 




S'-Pr 




5*-NH2 










6'-Pr 






r-Pr 




T-HHz 




r-Pr 






8*-Pr 




8'-NH2 




8'-Pr 






S'-Bu 




S-CH2CH 




S'-Bu 




5'-CH20H 


6'-8u 




6*-CH20H 




6-8u 




6*-CH20H 


r-Bu 




7--CH20H 




r-8u 




r-CH20H 


8*-8u 




S'^HzOH 




8*-8u 




a'-CHaOH 






5'-CONH2 




S*-OM€ 




S'-CONH2 


6*OMe 




S'-CONHa 




6*-OMe 










r-C0NH2 




r-OMe 




y-CONHa 


8'-OMe 




a--C0NH2 




8*-OMe 




8*-CONH2 


soei 




5*-NHMe 




S-0£t 




y-NHMe 






G'-NHMe 




S'-OEl 




ff-NHMe 






r-NHMa 




roEi . 




r-NHMe 






8*-NHMe 




8'-06l 




8'^HMe 



55 



18 



EP 0 911 334 A1 



10 



15 



20 



25 



30 



35 



AO 



45 



SO 









n 




R'* 




fl!* 


S'-F 












S-NCS 


6*-F 




6*-NCS 










T'F 




r^cs 




r-F 










8*-NCS 




8^F 




8--NCS 


y-a 




S-CF3 








S-CFa 














6*-CF3 


T-Cl 




r-CFz 








r-CF3 


8'-Cl 




8*-Cf=3 








8*-CF3 


S-8r 




S'-OCFa 




S*-8r 




S'OCPz 


6*-8r 




6'-OCP3 








6--OCf=3 


7*-Br 




7'-OCf=3 




r-«f 




T-OCFs 


8*-Br 




8*-OCF3 








8'-OCF3 






S'-CN 








y-CN 






6--CN 




6M 










T-CN 




r-l 




r-CN 






8''CN 




8--! 




8*-CN 


S'-N02 




S'-Ph 




S'-NOz 




S--Ph 






S'-Ph 










r-N02 




r-Ph 




T-NOz 




r-Ph 


S'-NOa 




ff-Ph 








8*-Ph 


5-OH 




S'-SMe 




S-OH 




S-SMe 


S*-OH 




S'-SMe 








ff-SMe 


T'-OH 




r-SMe 




TOH 




r-SMe 


8'-OH 




a*-SMe 




Q'OH 




8'-SMe 










S*-Me 




5--S02Me 


6'-Me - 








6*-Me 




6*-S02M€ 


7*-Me 




r-SOaMe 




r-Me 




T'SOzMe 


8*-Me 








8*.Me 




ersozMe 






5*-C02H 




5-£t 




S'-COzH 


o -tl 




6*-C02H 




6'-£l 






/ *c:i - 




T-OOzH 




7*-Et 




T-COzH 


8-Et 








o •tl 




0 -v^wzn 


y-Pr 








y-Pr 




5*-NH2 


r-Pr 








e'-Pf 






r-Pr 




T-NHz 




r-Pr 




r-NH2 


8-Pr 








8*-Pr 




8*-NH2 


5'-8u 




S*-CH20H 




S-8u 




S'-CHzOH 


6--eu 




6--GH20H 




6*-Bu . 




6-CH2OH 


r-8u 




r-CHzOH 




r-8u 




r-CH20H 


8--8U 




ff-CHzOH 




8'-6u 




8'-CH20H 






S-CONHz 




S'-OMe 




S'-CONH2 


6'-OMe 




6*-CONH2 




6*rOMe 




6*-CONH2 


rOMe 




r-CONH2 




r-OMe 




r-CONH2 


8*-OMe 




8*-CONH2 




8*-OMe 




ff-CONH2 






5*-NHMa 




s'-oei 




S-NHMe 


6'OEt 








6'-06t 




6-NHMa 


7--OHt 




7"-NHMe 




roEi 




r-NHMa 


8'-Oei 




8'-NHMe 




8'06l 




8'-NHM« 



55 



19 



EP0911 334 A1 



10 



IS 



• 25 



30 



.4o: 



45 



SO 





R'* 








n 




R 


S*.p 








S'-F 




S'-NCS 


6*-F 




6*''NCS 




ff-F 






T'-F 




T-NCS 




T'-F 






8*-F 




o-NCS 




8*-F 




S'-NCS 


S'-ni 




5-Cr3 


















6*-a 






/ 




7*-CF3 




r-a 




r-cF3 






8*-CF3 




8*-a 




ff-CFs 










S'-Br 




y-OCFa 






6*-OCF3 




6*-8f 




6*-OCF3 


» -or 




T-OCFa 




r-Bf 




r-cx:F3 


o •or 




8*-OCF3 




8*-8r 




a*-ocF3 


O -I 


5*-CN 








S'-CN 


O •! 




6*-CN 








e-CN 














T-CN 


o -I 




e*-CN 


8-1 


8*-CN 




S'-Ph 








6*-Ph 


6--NOa 


6*-Ph 




T'-Ph 


r^02 


T-Ph 




.8 -Ph 


8*-N02 


ff-Ph 




S'-SMe 


5'-OH 


5*-SMe 






6*-OH 


6'-SMe 


T'-OH 


/ -SMe 


7*-OH 


r-SMe 


8'OH 




0'-OH 


ff-SMe 


5*-Me 




9 *ovJ2r/ie 


5*-Me 


S'-SOsMe 




O -oV./2Me - 


6*-Me 


6**S02Me 


r-Me 




T-Me 


T-S02Me 






8'-Me 


8'-S02Me 


s'-et 






5*-£t 


S-COtH 


6*-Et 


o« /-^/'Vil-l 




S'-Et 




6*-C02H . 


r-6t 




r-cozH 




7^.Ft 










8*-COaH 




8'-El 




8-C02H 


5'-Pr 




S'-NHa 




5- Pr 




5*-NH2 


6'-Pr 








6'-Pr 




y-Pr 








r-Pr 






8'-Pr 




8'-NH2 




8'-Pr 






5--8U 




5'-CH20H 




5--Bu 




S'-CHzOH 


6--eu 




6'-CH20H 








5'-CH20H 






r-CHaOH 




r-Bu 




r-CHzOH 




■ 


S'-CHjOH 




8-.8u 




B-CHaOH 










5**OMe 




r-CONHa 


6'-OMe 




5*-CONH2 




6--OMe 




ff-CONHa 










r-OMe 




r-C0NH2 


S'-OMe 




a*-CONH2 




S'-OMe 




B'-CONHa 






5'-NHMe 




S--OEI ^ 




5*-NHMe 






5'-NHMe 




s--oei 














r-oer 




r-NHMo 


8*^61 




3*-NHMe 


1 




1 


r^HMe 



55 



20 



EP 0 911 334 A1 
















R** 


c* c 
5 -r 




S'-NCS 




5--F 










6*-NCS 




6--F 




6*-NCS 


T-F 


* 


r-NCS 




r-F 




r-NCS 


8*-F 




8*-NCS 




8*-F • 




8'-NCS 


S'-Cl 




S-CF3 








S*-CF3 


6'-0 




6*-Cf=3 








6'-CF3 


7*-a 




r-cF3 




r-a 




r-CF3 






8'-CF3 




8'-Ci 




8"-CF3 


S'-Br 




S'-OCft 




S'-Br 










6*-OCF3 




€*-8r 




ff-OCFs 


7*-8r 




rocf=3 




r-Br 




r-OCf=3 


8*-8r 








8'-8r 




8-OCF3 






y-CN 




y-l 






ff-I 




6*-CN 




6^-1 






T-l 




r-CN 




T-i 




r-GN 


8'-l 




r-CN 




8M 




r-CN 






S'-Ph 




5*-N02 




S'-Ph 


6*-N02 




6*-Ph 








6*-Ph . 






r-Ph 




r-N02 






8-NO2 




8-Ph 




8'-N02 




8'-Ph 






5 -SMe 




S-OH 




S'-SMe 


0 -vJH 




e'-SMe 




6*-OH 




6*-SMe 


/ -<JM 




7*-SMe 




r-OH 




r-SMe 


0 -v/n 




8-SMe 




8*-OH 




S'-SMe 






S*-SOeMe 




S'-Me 




S'-SOzMe 


0 -Me 




6*-S02Me 




6-Me 




6*-S02Me 


/ -Me 




7'-S02Me 




r-Me 




r-S02Me 


0 -Me 




8-S02Me 




8*-Me 




8-S02Me 


o *d 




S'-COzH 




y-Ei 




S*-COaH 


0 Cl 




S'-COaH 




6*-Et 




6*-C02H 






T-COzH 




r-Et 






8-et 




8'-C02H 




0 -CI 




0 -V,A</2n 






S'tNH2 




S'-Pr 






S'-Pr 




6--NH2 




6'-Pr 




6'-NHa 


r-Pr 




r-NHa 




r-Pf 






8'-Pf 




8'-NH2 




8'-Pr 




8'-NH2 


5'-Bu 




5'-CH20H 




y-Bu 




5--CH20H 


6*-Bu 




6*-CH20H 




6*-8u 




S'-CHzOH 


r-6u 




r-CH20H 




7'-Bu 




T-CHzOH 


8'-Bu 




8--CH2QH 




8-8u 




a'-CHzOH 






5'-CONH2 








S'-CONH2 


6--OMe 




S'-CONHa 




6*-OMc 




5*-CONH2 


T^OMe 




r-CONH2 




r-OMe 




r-CONhte 


S'-OMe 




8*-CONH2 




r-OMe 




8--CONH2 






S'-NHMa 




S'-OEl 




5'-NHM€ 






6*-NHMe 




6*-oei 


■ 


S'-NHMe 


r-06l 




r-NHMa 




r-oet 




r-NHMe 






B'-NHMa 




B'-oei 




3*-NHMe 



21 



EP 0911 334 A1 







^^/^ 












R" 














y-F 




S-NCS 






S*-NCS 




y-F 




6'-NCS 






7*-NCS 




r-F 




r-NCs 










8'-F 




r-NCS 




















6*-CF3 




6--CI 




6*-CF3 


r-a 




T'-CFs 




r-ci 




r-CF3 






8*-CF3 








8*-CF3 


S'-8r 




S'-OCft 








y-OCFa 






6*-OCP3 








6*rOCF3 


r-er 




T'-OCFa 




r-Br 




T-OCF3 


8*-8r 




a*-OCP3 




8*-Br 




8*-OCf=3 














y-CN 










6M 




6*-CN 


r-« 








r-i 




r-CN 


8M 








8'-l 




8*-CN • 






3 ill 




5'-N02 




5*-Ph 






A*.pf1 








S'-Ph 


r-NOa 




T'-Ph 

/ «l 




r-NOz 




r-Ph 


8*-N02 




8*>Ph 




8*-N02 






y-OH 




5*-SMe 




y-OH 




y-SMe 






6'-SMe 




6'-OH 






r-OH 




T-SMe 




rOH 




r-SMe 


ff-OH 




8*-SMe 




8--OH 




8*-SMe 


S-Me 




S*-S02Me 




5*-Me 




S-SOzMe 


6*-Me 




6'-S02Me 




6'-M€ 




6*-S02Me 


r-Me 




T-SOaMe 




r-Me 




r-S02Me 


8-Me 




8*-S02Me 




S'-Me 




8*-S02Me 


5-et 




S*-C02H 




y-et 




S'-C02H 






6-C02H 








6--C02H 






r-co2H 








r-Cp2H 


8*.et 




8'-C02H 




8*-El 




8*-C02H 


S-Pr 




S-NHz 




D-rT 




S'-NH2 






6*-NHa 




6'-Pr 




6*-NH2 


r-Pr 








r-Pf 






ff-Pr 




B-NH2 




8'-Pf 




S'-NHa 


y-Bu 




S-CH2OH' 




5*-Bu 




S--CH20H 


S'-Su 




6*-CH20H 




6-8u 




S*-CH20H 


T^ii 




T-CHtOH 




r-Bu 




r-CH20H 


8*-BiJ 




8*-CH20H 




8'-Bu 




ff-CH20H 


S'-OMe 




$'-C0NH2 




S-OMe 






ff-OMe 




6*-CONH2 




ff-OM« 




6--CONH2 


r-OMe 




T-CONH2 




r-OMe 




r-CONH2 


8'-OMa 




8*-CONH2 




8'-OMe 




8'-CONH2 


5--oa 




S-NHMe 




s-oa 




y-NHMe 


6--oet 




6*-NHMe 




6'-OEt 




S'-NHMe 


r-oa 




r-NHMe 




r-oei 




r-NHMo 






a*-NHMa 




a*-o£i 




8*-NHMe 



22 



EP0 911 334 Ai 







5 




i 


"OH 






i 


^ . 8' 


10 
IS 

so 

25 
30 
35 
40 
45 
SO 






R" 








R'* 




5*-NCS 


S'-F 


S'-NCS 


S'-F 




S*-F 




6*-NCS 


r-F 


T-NCS 


Z'-F 


T-NCS 


8'-F 


8*-NCS 


8*-F 


8*-NCS 




S'-CF3 


S'-O 


5'-CF3 


6-a 


6*-CF3 




6'-CF3 








TO ■ 


T-CF3 


8*-CI 


8'-Cft 




8*-CF3 


S'-8r 


5'-OCF3 


S'-8r 


S*-OCF3 




6*-0CF3 




6*-OCF3 


T-Sr 




I -or 




8*-Br 




o *o» 




8'-OCF3 


5'-l 




9 -t 




5*-CN 




O ""vfN 


D -1 




7*-! 


/ 


yji 


T-CN 


8*-i 


O •wiM 




d*-CN 


S'-NOz 






S'-Ph 1 


6*-N02 


O -r n 




o •ill 




/ n 




# M 




A'.Ph 






S'-OH 








S'-OH 


o •Ofvie 


o -Hjn 




T'-OH 


f *o*vit» 


7* Ol-l 


7*-SMe 


8*-OH 


8*-SMe 


fl'-OH 
o ~vyr» 




8*-SWe 


5*-Me 




y-Me 




S'-SOzMe 


6-Me - 




6'*Me 




r-Me 


7'-S02Me 


T-Me 


T-SOzMe 




8*-S02Me 


8-Me 


8*-S02Me 


s'-et 


5*-C02H 


y-Et 


S'-COaH 




S'-COzH 






6'-C02H 


7*-£t 


r-cozH 


r-ei 


r-cx>2H 


8'-Et 


S'-COzH 


8*-El 




8*-C02H 


S-.Pr 


S'-NHa 


S'.Pr 


S'rNHa 


6--Pr 


6*-NH2 


6*-Pr 




r-Pr 


7'-NH2 


7*-Pr 


7'-NH2 


8*-Pr 


a-NHa 


8*-Pr 


8*-NH2 


S'-8u 


S'-CHsOH 


S'-8u 


S-CH2OH 


6*-8u 


6*-CH20H 


6-Bu 




7'-8u 


r-CH20H 


r-8u 


7'tCH20H 


8'-eu 


ff-CHzOH 


8 -8u 




8'-CH20H 




5*-C0NH2 


5*-OMe 


S'-CONHs 




S'-CONHa 


6'-OMe 




r-OMe 


r-C0NH2 


r-OMe 


r-CONHz 


a*-OMa 


8'-CONrt2 


8*OMa 


8*-CONH2 


S'-OEl 


5*-NHMa 




5*-NHMe 




6*-NHMfl 


e-OEi 


6*-NHMe 


r-oei 


r-NHMe 


r-OEl 




r-NHMa 




8'-NHMd 




8'-NHMa 



23 



EP0911334A1 



10 



15 



20 



25 



30 



35 



40 



45 



SO 





a** 




S'F 




S'-f 


6*-NCS 


T'f 


T-NCS 




8 -NCo 


S*-CI 




6*-0 


o -CrJ 


T-O 




8*-CI 


8*-Cf^ 






o-Bf 






/ -vA-#r3 


8*-Br 


8 -vJv^r3 


S-l 


5 -ON 






T-l 


T-CN 


8M 


8*-CN 


5*-N02 


5*-Ph 


6*-N02 


6*-Ph 




./ -Pn 


8'-N02 


o-Pn 


ff-OH 








/ -KJri 














o — owiovit; - 


/ -Me 






O — OwZmtS 


9 -CI 




Q *d 


S'-COzH 


r-B 


r-COaH 




a'-co2H 


5'-Pr 


S--NH2 




6'-NH2 


T'Pr 


r-NH2 


8''Pr 


8'-NH2 


5'-8u 


y-CHzOH 


6'-Bu 


e'-CHiOH 


r-Bu 


r-CHzOH 




a*-CH20H 


5-OMe 


y-CONH2 


6*-OMe 


6'-CONH2 


r-OMe 


r-CONH2 


S'-OMe 


a'-CONH2 


S-061 


S-NHMe 


6*-06l 




r-OGt 


r-NHM« 


8--oet 


8'-NHM6 



8--F 



r-a 



8-CI 



6*-Br 



r-Br 



8-8r 



S*-N02 



6*-N02 



r-N02 



8*-N02 



6*-OH 



r-OH 



6*-Me 
r-Me 
8'>Me 
S'-et 

7'-£t 

y-Pr 
g-Pr 
r-Pr 

g-pf 

g-Bo 
g-Bu 

r-8u 

g-Bu 

g-OMe 

g-QMe 

r>QMe 

g-OMa 

g-0£t 

r-oet 

g-OEl 



5'-NCS 



g-NCS 



7*-NCS 



g-CP3 



g-CF3 



g-CP3 



g-OCF3 



g-OCF3 



r-ocf=3 



g<)CJ=3 



g-CN 



g-CN 



r-CN 



g-Ph 



g-Ph 



r-Ph 



g-Ph 



g-SMe 



6*-SMe 



r-NCS 



-CN 



r-SMe 



g-SMe 

g>S02Me 

6-S02Me 

r-SChzMe 

8'-S02Me 

g-COzH 

g<X)2H 

r-C02H 

g-COzH 

g-NH2 

g-NH2 

g-NH2 

g-CH20H 

r-CH20H 

8'-CH20H 

g-CONH2 

6''CONH2 

r-C0NH2 

g-CQNH2 

g-NHMe 

g-NHMe 

r-NHMa 

8'-NHMe 



55 



24 



EP0 911 334 A1 




R" 




ri 




M 




Qtl 


c* c 




S*-NCS 




S-f 




5*-NCS- 


o 




6*-NCS 








6'-NCS 


/ -P 




T-NCS 




T-F 




T'-NCS 






o -NCo 




8-r 




8*-NCS 






5'-CF3. 




S'-CI 




S-CF3 






6*-CF3 




6*-CJ 




6*-CF3 


/ -V-il 




T'-CFa 




r-a 






a -KJi 




8*-CF3 




8'-a 




8*-CF3 


D -or 














o -tar 




S'-OCFa 








6*-C>CF3 


/ -or 




T'-OCFs 




r-Br 




r-OCF3 


o -or 




8*-OCF3 




8*-8r - 




8*-OCF3 


O -1 




ff-CN 


SA 




5*-CN 


O -1 










e'-CN* 


# -1 




T'-CN 


TA 


y-CN 


O H 




8*-CN 


8M 


8*-CN 


5 -N02 


5"-Ph 


5'-N02 


5*-Ph, 


O -NvJ2 


6*-Ph 


6'-N02 


6*-Ph . 


/ -NvJ2 




T-Ph 


T-NOa 


T-Ph . 




8*-Ph 


8*4»^02 


8-Ph 


O -VJrl 


5*-SMe 


y-OH 


5-SMe 




S'-SMe 


6*-OH 


S'-SMe 


T-OH 


/ -oMe 


T-OH 


T'-SMe 


8*-OH 




o-oMe 


8'-OH 


8'SMe 


5*-Me 




S*-M€ 




6*-Me 




o-M€ 




o-o<-/2Me 


T-Me 


/ -wwzivie 




/ -oC/2Me 


8'-Me 




O HVI€ 


o «ow2ivie 








-Vi^Uf2ri 


6'-ei 






O -tl 




T-Et 






/ -tl 




/-v»L/2M 


a'-Ei 


e'-COaH 




8*-El 


8*-C02H 


S'-Pr 


5'-NH2 




r-Pr 




SVNH2 


6'-Pr 


6VNH2 




€*-Pr 




6-NH2 


r-Pr 


r-NH2 




r-Pr 






8'-Pr 




8'-NH2 




8'.Pr 




8'-NH2 


5*-8u 




5'-CH20H 




5*-8u 




S-CHaOH 


6*-Bu 




r-CHiOH 




6'-Bu 






r-Bu 




r-CHzOH 




r-Bu 




T-CHzOH 


8'-Bu 




8'-CH20H 




8'-8u 




8'-CH2DH 


S'-OMe 




5--CONH2 








StCONHz 


6'-OMe 




S'-CONH? 




6*-OMe 




6'-CONH2 


r-OMe 




r-CONHz 




r-OMe 




T'OOHHz 


6*OMo 




8*-CONH2 




8*-OM6 




8*-CONH2 


yoQ 




S'-NHMe 








S*-NHMe 






6'-NHMg 




e-OEi 




6'-NHMe 


roet 




r-NHMe 




r-oei 




r-NHMe 


a--o£i 




e*-NHMe 




8--OEI 




B'-NHMe 



25 



EP0 911 334 A1 

















R" 














y-NCS 


O 








D *~ 




6*-NCS 










/ "I 




r-NCS 


O 








ft*-F 

O r 




8'-NCS 














S*-Cft 


o *v*i 












6*-CF3 






f *v>« o 








T-Cf=3 










8*-CI 


















ff-OCFa 


D •or 




o '\j\^r\i 




fi*-Rr 

O ~DI 




e'-OGFs 


"7* Or 

/ -or 




•J* /-v^c^ 




/ "Of 




T-OCF3 


o-or - 








o "Or 




ff-OCft 


C* 1 

o -1 








3 -1 




F-CN 






o-CN 




C 1 










/ -CN 




/ H * 




T'-CN 


a* t 




O-CN 




o ^ 




8*-CN 


C« Kt/'V* 




5-pn 




O -rIvJZ 




y-Ph 


o -iMvJ2 




es* DK 

o •r^n 








6'-Ph 


/ -INV./Z 




/ -rrl 








T-Ph 


O *rx wZ 




O n 








8*-Ph 














S*<-SMe 


o "^jn 




O -orne 




O "V^PI 






/ **wn 








T-OH 




T-SMe 


ft'-OH 








8*-OH 




8*-SMe 


5*-Me 








S-Me 




5*-S02Me 


6*-Me 














T-Me 








T-Me 




r-S02Me 


8'*Me 




8*-S02Me 










S'-£l 




S'-COzH 




S-£l 




5*-C02H 


6'-£t 




6*-C02H 




6*-El 




6'-C02H 


r-Ei 




r-cozH 




7*-et 










8*-CCteH 




8-et 




8'-C02H 


S-Pr 








5-Pr 




S-UHz 


6-Pr 








6*-Pr 




6--NH2 


r-Pr 








r-Pf 




r-NH2 


8'-Pr 




8*-NH2 




8'-Pr 






y-Bu 




y-CHaOH 




S'-Bu 




5*-CH20H 


6-Bu 




6--CH20H 




6--BU 




6*-CH20H 


r-Bu 




7--CH20H 




r-Bu 




7'-CH20H 


8*-8u 




8--CH20H . 




a-'Bo 




8*-CH20H 


S-OMe 




5'-CONH2 








y-CONH2 


6*-OMe 




e'-CONHa 




ff-OMe 




6''CONH2 


r-OMe 




r-CONH2 




7-OMe 




r-CONH2 


8'OMe 




8*-CONH2 




e*OMd 




8'-CONH2 










5--oei 


















6*-NHMe 






r-NHMa 




r-oet 




r-NHMe 


8'-06l 




8*-NHM6 




a'-oei 




8'-NHMe 



26 



EP0 911 334 A1 



T'F 



8*-F 



6'-a 



S*-8r 



6'-8f 



8-Br 



6*-OH 



r-OH 



8*-OH 



S'-Me 



6*-Me 



r-Me 



8'-Me 



5--6t 



6'-ei 



r-et 



8--et 



S'-Pr 



6'-Pr 



8*-Pr 



5'-8u 



6*-eu 



8'-8u 



S'-OEl 



6-oei 



e'-oei 



NHMe 




S'-OMe 



6*-OMe 



7'-OMe 



e*OMe 



S-NCS 



8*-NCS 



r^p3 



8-CF3 



S'-OCFa 



6*-OCF3 



r-ocF3 



8*-OCF3 



S'-CN 



S'-CN 



r-CN 



8*-CN 



-Ph 



r-Ph 



8--Ph 



5**SMe 



r-SMe 



d'-SMe 



6'-S02Me 



r-SOzMe 



8"-S02Me 



e'-COzH 



r<:o2H 



8*-C02H 



6*-NH2 



r-NH2 



8*-NH2 



S-CH2OH 



6--CH20H 



r-CHaOH 



ff-CHaOH 



5'-CONH2 



r-CONH2 



T'OOHHz 



8'<;ONH2 



5'-NHMe 



6*-NHMo 



r-NHMe 



8'-NHMe 



NHMe 
5H I 5* 




r-F 



ff-F 



6--Bf 



T-Br 



S-'Br 



S'-NOa 



8*-N02 



r-OH 



8*-OH 



S'-Me 



T-Me 



8*-Me 



S'-Et 



6*-ei 



7-Et 



8'-Et 



5*-Pr 



S'-Pr 



T-Pr 



8'-Pr 



5'-8u 



r-8u 



8'-Bu 



S'-OMe 



6*OMe 



r-OMe 



ff-OMe 



y-oet 



G'-OEl 



ff-NCS 



r-Ncs 



8'-NCS 



y-CFij 



ff-CFi 



r-CF3 



8*-CF3 



S'-OCF3 



6'-OCF3 



8*-OCF3 



S'-CN 



r-CN 



8*-CN 



S'-Ph* 



6*-Ph. 



7'-Ph 



8'-Ph 



5*-SMe 



6'-SMe 



r-SMe 



8*-SMe 



5'-S02Me 



6*-S02Me 



r-S02Me 



8'-S02Me 



y-COzH 



8'-C02H 



r-NH2 



8--NH2 



6--CH20H 



r-CH20H 



8*-CH20H 



S'-CONHa 



S'-CONHa 



r-CONHa 



a'-CONH2 



S'-NHMq 



6'-WHMe 



r-NHMe 



8*-NHMe 



27 



EP0911334A1 



cH3>;, 



NHMa 




NHMe 




10 



IS 



20 



25 



30 



35 



40 



SO 



















R'* 






S-F 














6*-F 




S'-NCS 


■ 


6-F 




S'-NCS 


r-F 




r-NCS 




r-F 




r-NCS 


8-F 




8*-NCS 




8*-F 




ff-NCS 






y-CFa 




s-a 




S--CF3 














6*-CF3 










r<:i 




r-CFa 


8*-a 




8*-CF3 




8'-Cl 




8*-CF3 


S*-Br 








5*-8r 




S'-OCFa 


6*-8r 




6--OCF3 




6*-Bf 




6'-OCF3 


T-8r 








T-Bf 




r-OCF3 


0'-Br 




ai'-OCFa 




8*-Br 






5M 




S-CN 








S'-CN 


6**1 




6*-CN 








ff-CN 


T-l 




r-CN 




T-l 




r-w 


8-1 




8*-CN 








8'-CN 






S-Ph 




S'-NOa 




y-Ph 


6'-N02 




6*-Ph 




6'-N02 




S'-Ph 


T'-NOa 




r^Ph 




T-NOz 




T'Ph 


8'-N02 




8'-Ph 




8'*N02 




8'-Ph 


5'-OH 




S-SMe 




SOH 




5*-SMe 


6*-OH 




6--SMe 




6*-OH 




S'-SMe 


T-OH 




r^Me 




r-OH 




r-SMe ' 


8*-OH 




ff-SMe 




8'-OH 




8'-SMe 


S-Me 








5*-Me 




S'-S02Me 


6'-Me 




S'-SOzMe 




6*'Me 




ff-SOzMe 


r-Me 




r-SOzMe 




r-Me 




7*.S02Me 


8*-Me 








8*-We 




8'-S02Me 


5-61 




5'-C02H 




S-Et 




S*-C02H 


6*-6t 




ff-COzH 




e*-£t 




r-COzH. 


r-Et 




r-COzH 




r-6t 




r-CD2hl 


8*-et 




8*-C02H 








8*-C02H 


5'-Pf 








S-Pr 




S-NH2 


6*-Pr 








e-Pr 




6*-NH2 


7'-Pr 




r-NH2 




r-pr 




r-NH2 


ff-Pr 




8*-NH2 




8-Pr 




8*-NH2 


y-Bu 




S--CH20H 




5*-Bu 




S-CH2OH 


6*-8u 




6'-CH20H 




6*-Bu 




S'-CHzOH 


T.8u 




r-CHaOH 




T-Su 




r-CH20H 


8*-eu 




8--CH20H 




8'-Bu 




8--CH20H 


S-OMe 








S-OMe 




S'-CONH2 






6*-CONH2 




e'-OMe 




6--CONH2 






r-CONH2 




7-OMe 




r-CONH2 


8--OMe 




8*-CONH2 




S'-OMa 




8'-CONH2 


soei 




S*-NHM« 




5--OEI 




5*-NHMe 


6*06l 




6*-NHMe 




6'-06l 




6*-NHMe 


r-06i 




r-NHMe 




roEi 




r-NHMe 






8'-NHMe 








8'-NHM6 



55 



28 



EP 0 911 334 A1 


















S'-F 




S'-NCS 








y-NCS 






6*-NCS 










r-F 








r-F 




r-Ncs 






8*-NCS 




a*-F 




8*-NCS 


S-CI 




S'-CFs 




S'O 




sr-CF3 


6*-CI 




6*-CF3 




6*-0 




S'-CFs 


y-ci 




T-Cfn 




T-O 




7*-CF3 






ff-CFa 




8*-0. 




8*-CF3 


y-Sr 




5'-OCF3 




S*-8r 




5*-OCF3 


6*-Br 




6*-OCF3 




6*-Br 




6*-OCF3 


r-Br 








T-Br 




rOCFs 


8-Br 




8*-OCF3 




8*-8r 




8'-OCF5 














S'-CN 


6-! 




6*-CN 




6*-! 




S'-CN 






T-CN 




7*-l 




T-CN 






8*-CN 




8*-l 




8'«CN 


5'-N02 




S*-Ph 








y-Ph , 


6*-N02 




fi*-Ph 

o « n 








6*-Ph 


T-NOz 




T-Ph 




T-N02 




y-ph 


8*-N02 




8*-Ph 




8*-N02 




8*-Ph 


S'-OH 




5*-SMe 




S-OH 




y-SMe 


6*-OH 




S'-SMe 




6*-OH 




6*-SMe 


roH 




r-SMe 


* 


r-OH 




r-SMe 






8'*SMe 




8*-OH 




d'-SMe 


S-Me 




S-SOzMe 




5'-Me 




5'-S02Me 






6*-S02Me 








S'-SOzMe 


r-Me 








T'Me 






8-Me 




8*-S02Me 




8*-Me 




8*-S02Me 


5'-et 




S'-COzH 




5--Et 




5'-C02H 










6*-El 




S'-COzH 


r-et 




r-co2H 




r-ei 






8*-et 




a*-co2H 




8*-Et 




a^-cozH 


S-Pr 








S-Pf 










6*-NH2 




6*-Pr / 




S'-NHs 


T-Pr 








r-Pr 




r-NH2 


8--Pr - 








8'-Pf 




a*-NH2 


S'-Bu 




y-CH20H 




5*-Bu 




y-CHzOH 


6*-Bu 




6'-CH20H 




6*-8u 




S*-CH20H 


r-Bu 




r-CH20H 




r-Bu 




r<CH20H 


8'-Bu 




8'-CH20H 




8'-Bu 




8'-CH20H 


S'-OMe 




S-C0NH2 




S-OMe 






G'-OMe 




6*-C0NH2 




6*-OMe 




6'-CONH2 


7--OMe 




r-C0NH2 




r-OMe 




r-CONHz 


8'-OMe 




8'-CONH2 . 




a*-OMe 




a*-CONH2 






S'-NHMe 




s'-oei 




5*-NHM6 






6*-NHM« 




6*-06t 




6*-NHMe 






r-NHMe 








r-NHMa 


8*oei 




8*NHM6 




8*-oei 




8*-NHMa 



29 



EP 0 911 334 A1 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



NHCOMe 






R" 




y-NCS 


or 


6*-NCS 




T-NCS 




ff-NCS 


y-o 








T-O 


T-Cf=3 


8'-Ct 


8'-CF3 


S'-Sr 


S-OCFs 


6*-8r 




T-8r 


T-OCF3 




ff-OCF3 




S-CN 


w ~ 




7*A 


T-CN 


R*A 
o ^ 


8'-CN 




5*-Ph 




S'-Ph 


T-NO2 


7*-Ph 


8*-N02 


8'-Ph 


S'-OH 


S*-SMe 


6*-OH 


6*-SMe 


7*-OH 


7*-SMe 


ff-OH 


8*-SMe 


5*-Me 


5*-S02Me 


6'-Me 


6'-S02Me 


r-Me 




8'-Me 


8'-S02Me 








6--C02H 


r-Et 


T-COzH 




8'-CC>2H 




5--NH2 


6*-Pr 


6'-NH2 


r^Pr 




8-Pr 


S'-HHz 


S'-Bu 


S-CH2OH 


6*-Bu 


e-CHzOH 


r-8u 


r-CH20H 


a^Bu 


8'-CH20H 


S-OMe 


S-CONHa 


e-OMe 


e-CONHa 


r-OMe 


r-CONH2 


8*-OMe 


8*^ONH2 


S-OEl 


S'-NHMe 




6*-NHMe 


r-06i 


r-NHMo 


ff-oet 


a*-NHMe 



T-CX 



S*-8r 



r-8r 



8*-Br 



5-NO2 



'-ex 



8'-N02 



6*-OH 



r-OH 



NHCOMe 
3' 




8*OH 
6*-Me 
8*-Me 

r-Et 

'-Pr 

g-pf 
r-Pf 

8*>Pf 
g-Bu 

r-Bu 

8'*Bu 

y-OMe 

g-OMe 

r>QMe 

gOMe 

g-OEt 

g-OEt 

r-0£t 

g-oei 



g-NCS 



g-NCS 



r-NCS 



g-NCS 



g-CF3 



g-CF3 



g-CF3 



g-OCF3 



g-OCft" 



r-ocf=3 



g-OCF3 



g-CN 



g-CN 



r-CN 



g-CN 



g-Ph » 



g-Ph 



r-ph 



g-Ph 



g-SMe 



g-SMe 



T'SMe 



g-SMe 

g-SOaMe 

g«S02Me 

T'SOaMe 

8-SOaMe 

g>C02H 

g-COzH 

r^OzH 

g-COzH 

g-NH2 

g>NH2 

g-NH2 

g-CHzOH 

g-CH20H 

g^HzOH 

g-CONH2 

g«CONH2 

r^ONH2 

8'-CONH2 

g-NHMe 

g^HMe 

r-NHMe 

8*-NHMe 



55 



30 



EP 0 911 334 A1 


















S'-F 




























T-F 




T-NCS 




"7* C 






8*-F 




8*-^CS 




a*-P 






S'-O 








o -v.#l 






6'-Cl 








b 






T-d 












"7* _^C-^ 


8'-Cl 








o *wl . 






S*-Br 






















o ♦or 






T-8r 




T-OCFa 




/ -or 




/ ~vA-/r%} 


8*-Br 








o -of 






5M ^ 














6*~! 


















/ -VuN 














8*-CN 




8*-l 




8*-CN 






o -pTi 




S'-NOz 




y-rn ♦ 


6*-N02 




O-Kn 




b -NL/2 




p -Hn 






/ -rn 




7 -r<KJ2 




T* OK 






O ~r II 




o "riKJZ 




O-rTi ■ 


5'OH 




S'-SMe 




3 "Ajri 






S'-OH . 










• 


6*--SMe 


r-OH 




T-SMe 




T-OH 




T-SMe 


S'-OH 




8*-SMe 




8'-OH 




8'-SMe 


S'-Me 




S-SOlMe 




S*-Me 






6*-Me 




6'-S02Me 




6*'Me 






T-Me 








T-Me 




T-S02Me 


8'-Me 




S'SOaMe 




8'Me 




8>S02Me 






5'-C02H 








5*-C02H 


6-et 




6'-C02H 




6*-Et 




6*-C02H 


T'Ei 




r-C02H 




r-6t 




r-COaH 


8'-El 




B'-COaH 




8*-et 




8'-C02H 


S-'Pr 




S-NH2 








S'-NHz 


S'-Pr 




6'-NH2 




6--Pr 




6'-NH2 


r-Pr 








r-Pr 




r-NH2 


a*-Pr 




8*-NH2 




8*-Pr 




8'-NH2 


5-Bu . 




5'-CH20H 




5*-6u 




S'-CH20H 






6'-CH20H 




6'-Bu 




ff-CH^OH 


r-Bu 




r-CHzOH 




r-8u 




r-CHaOH 


a--8u 




8*-CH20H 




8'-6u 




a-.CH20H 


5'-OM€ 








S*-OMe 




y-CONH2 


6--OMe 




6*-CONH2 




6'-OMe . 




6*-CONH2 


r-OMe 




r-CONHz 




rOMa 




7'-CONH2 


a'«OMe 




r-CONH2 




8'-OMe 




a--CONH2 


s-oei 




S-NHMe 




s-oei 




y-NHMa 






6*-NHMo 








6*-NHMe 






r-NHMa 




r-oei 




r-NHMe 


8'-06l 




8'-NHM€ 




a'OEi 




8*-NHMe 



31 



EP0911 334A1 



er-f 



8*-F 



7-^ 



S*-8r 



6'-8r 



r-8f 



8M 



S'-NOa 



r-NOz 



S'-HOz 



B'-QH 



r-OH 



8*-OH 



S'-Me 



r-Me 



8*-Me 



8'-Et 



S'-Pf 



6--Pr 



r-Pr 



8'-Pr 



5'-8u 



8'-Bu 



S'-OMe 



r-OMe 



8'*0Me 



5'-06l 



6--061 



r-06l 



8*-06l 



NHCOMe 




y-NCS 



6*-NCS 



r-NCS 



ff-NCS 



T-CFz 



8*-Cf=3 



r-oo=3 



8%OCF3 



S-CN 



r-CN 



8*-CN 



5*-Ph 



S'-Ph 



5*-SMe 



B'-SMe 



r-SMe 



8*-SMe 



S'-S02Me 



S'-SOaMe 



T-SOaMe 



d-SOzMe 



S-COiH 



6'-C02H 



r-C02H 



8*-C02H 



S--NH2 



r-NH2 



8'-NH2 



S'-CHaOH 



6'-CH20H 



r-CHzOH 



8'-CHaOH 



y-CONHa 



6'-CONH2 



r-CONH2 



8'-CONH2 



S-NHMe 



6'-NHMa 



r-NHMo 



e**NHMe 



r-F 



8'-F 



s'-a 



r-a 



8'-a 



5*-8r 



6*-8r 



T-Br 



ff-Br 



8M 



6'-N02 



S'-NOa 



5*-OH 



e^-OH 



S'-OH 



S'-Me 



r-Me 



8*>Me 



5-.EI 



8*.Ei 



S'-Pr 



6--Pr 



7--Pr 



8*-Pf 



5-Bu 



6--BU 



8*-8u 



S-OMe 



S'-OMe 



8*-OM6 



6*-oei 



r-oei 



8--oei 



NHCOMe 
5' 




S-NCS 



S'-NCS 



r-NCS 



8'-NCS 



8'-Cf=3 



y-OCFs 



6'-OCf=3 



8'-OGF3 



6*-CN 



8*-CN 



5'-Ph 



7'.ph 



8*-Ph 



S'-SMe 



r-SMe 



8'-SMe 



S'-S02Me 



6--S02Me 



r-SOzMe 



8^S02Me 



5--C02H 



ff-COaH 



r^COzH 



8'-C02H 



6--NH2 



r-NH2 



8*-NH2 



S'-CHaOH 



6--CHaOH 



T-CHzOH 



8*-CH20H 



y-CONH2 



g-CONHa 



r-CONH2 



8*-CONH2 



ff-NHMe 



5*-NHMe 



8%NHMe 



32 



EP0 911 334 A1 




5^F 



6--F 



5--CJ 



6*-Cl 



r-ci 



5'-8r 



r-8r 



6-1 



r-1 



8--I 



5'-OH 



6*-OH 



r-OH 



8'-OH 



6*-Me 



r-Me 



6-et 



8'-El 



S'-Pr 



6*-Pr 



r-Pr 



a-.pf 



S*-8u 



6'-Bu 



r^Bu 



8*-Bu 



S'-OMe 



8'-OMe 



8*oei 



y-Ncs 



T-HCS 



8-WS(CS 



5--CF3 



6--CF3 



8*-CF3 



5*-OCF3 



6*-OCF3 



8'-OCF3 



5*-CN 



6*-CN 



r-CN 



8'-CN 



5'-Ph 



6*-Ph 



r-ph 



8*-Ph 



S'-SMe 



6'-SMe 



r-SMe 



5'.S02Me 



S^-SOaMe 



r-S02Me 



8'-S02Me 



S-CO2H 



6--C02H 



7*-C02H 



8*-COtH 



7*-NH2 



8-NH2 



5*-CH20H 



6*-CH20H 



7--CH20H 



8--CH20H 



S'-CONH2. 



6^C0NH2 



r-C0NH2 



8-CONH2 



S^NHMa 



6'*NHMa 



r-NHMe 



8*-NHMa 




6*-F 



r-F 



a'-F 



8*-a 



S*-8r 



r-Br 



8'-Br 



6-1 



r-i 



8'.| 



5'-N02 



6*-N02 



r-N02 



8'-N02 



S-OH 



6*-OH 



r-OH 



8'-OH 



S-Me 



6-Me 



r-Me 



8-Me 



S'-6t 



6*-Et 



r-Et 



8-Et 



S-Pr 



6*-Pr 



r-Pr 



8'-Pr 



5-Bu 



6*-8u 



r-8u 



8'.8u 



5-OMe 



6'-OMe 



r-OMe 



8'-OMe 



6*-OEl 



r-oEi 



S'-Ph 



S-SMe 



6*rSMe 



r-SMe 



S'-NCS 



r-NCS 



8'-NCS 



5-CF3 



6*-CF3 



T-CF3 



8*-CP3 



5'-OCF3 



6*-OCF3 



rocF3 



8*-OCF3 



5'-CN 



6*-CN 



r-CN 



8*.CN 



S-Ph < 



r-Ph 



8-SMe 



y-S02Me 



6*-S02Me 



r-S02Me 



8'-S02Me 



y-COaH 



S'-COzH 



r-GOzH 



8*-C02H 



r-NH2 



8'-NH2 



y-CHzOH 



6*-CH20H 



r-CH20H 



8*-CH20H 



S-CONH2 



ffrCONHs 



7'-CONH2 



8'-CONH2 



S'-NHMe 



S'-NHMa 



r-NHMa 



8'-NHMa 



33 



EP0 911 334 A1 




r-c\ 

g>Br 

r-NQa 
8'>N02 

8'-OH 

7'>Me 
8'-Me 

6'>Pf 

g'pf 
r>eu 

8'-gu 

S'-OMe 

S'-OMe 

r-OMe 

S'-OMa 



r<xy3 

8'-OCFi 

S'-CN 

g>CN- 

t<;h . 

8*^N 

y-Ph 

g-Ph 

g'Ph 

g-SMe 
g'SMe 

g-SO^Me 
g-S02Me 
r>S02Me 
g-SOaMe 



5'<X>zH 



g-eo2H. 



r-cozH 



g-COzH 



g-NH2 



g-NH2 



ff-NH2 



g-CH20H 



g-CHzOH 



r-CHtOH 



g-CH20H 



g-CONHa 



g-CONH2 



r-CONH2 



8*-CONH2 



g-NHMe 



g-NHMe 



r-NHMq 
g-NHM« 




g>F 

g<:i 
r-g 
8*-a 

S'-Br 

g-6f 

r-6f 

8*-6r 

5M 

g-l 

8M 

5*>N02 
g>N02 

y-N02 

S'OH 
gOH 
7'OH 
8'-OH 
g'Me 
g«Me 

g-Me- 



g-a 



g-Et 



g-a 



g-Pr 



g-Pr' 



r-Pr 



8*-Pr 



g-8u 



g-Bu 



r-Bu 



8*-Bu 



g-OMe 



g-OMe 



r-OMe 



g-OMe 



gO£t 



g-06l 



g-OEl 



g-NCS 

T-NCS 

g«NCS 

g-CF3 

g-CF3 

r^F3 

y-QCRi 

g-OCF3 

r<>CF3 

y-OCFa 

y-CN 

g-CN 

r-CN 
a*-CN 

y-Ph 

g-Ph 

r*Ph 
y-ph 

y-SMe 

g-SMe 

r-SMe 

y-SMe 

y^-SQgMe 

g-S02Me 

8*-S02Me 



y-COzH 



g-C02H 



r-co2H 



S'-COzH 



y-NH2 



g-NH2 



y-NH2 



g-CH20H 



T-CHtOH 



y-CONH2 



g<:ONH2 



r-CONH2 



8--CONH2 



y-NHMe 



S'-NHMe 



8*-NHMe 



34 



EP 0 911 334. A1 




"OH 




n 


























S*-NCS 


6'-P 




S'-NCS 










r-F 




r-NCs 




r-F 




r-NCS 






8*-NCS 




8^-F 




8*-NCS 






5*-CI=3 




s'-a 




S-CF3 














6*-CF3 










r-a 




r-cF3 . 






8*-CF3 




8*-Cl 




8*-CF3 


S'-8r 




S'-OCF3 






















6*-OCF3 






r-ocF3 




r-Bf 




T^fz 


8*-8r 








8*-Br 




8--OCF3 


S-l 




S'-CN 














6*-CN 




6M 




6--CN 


r-< 




r-CN 




7--! 




r-CN 










8'-! 




8'-CN 






5'-Ph 




5*-N02 




S-'Ph * 






6*-Ph 








6*-Ph 


r-N02 




r-Ph 




r-N02 




r-Ph 






8*-Ph 




8*-N02 




8'-Ph 


5'-OH 




S-SMe 




S-OH 




S'-SMe 


6*-OH 


• 


&'SMe 




S'OH 






/"-OH 




T-SMe 




roH 






8*-OH 




8*-SMe 








8*-SMe 


5*-Me 




S-SOzMe 




S*-Me 




S'-SOaMe 






6*-SOaMe 




6'-Me 




S'-SOaMe 


/ -Me 








r-Me 




r-SOaMe 


8*-Me 




8-S02Me 




8'-Me 




S'-SOaMe 






y-COzH 








S-GOaH 


o -tl 




6'-C02H 








6'-COaH 


f -CI 




T-COzH 




r-ei 




r-COaH 














S'-COaH 


... 




S'-NHa 








S'*NHa 


6*-Pf 








B'-Pr 




6--NH2 


r-Pr 




r-NH2 




7*-Pr 




r-NHa 


8*-Pr 




8*-NH2 




8'-Pr 




8*-NHa 


S'-Bu 








5*-Bu 




S'-CHaOH 


6'-Bu 




ff-CHzOH 




S'-Bu 




S'-CHaOH 


7--BU 




r-CHaOH 




r-Bu 




r-CH?OH 


6*-Bu 




8*-CH20H 




8'-Bu 




B'-CHaOH 


5'-OMe 




S'-CONHz 




S'-OMe 




S'-CONHa 


6-OM€ 




6--CONH2 




6*-OMe 


■ 


S'-CONHa 


r«OMe 




r-CONH2 




r-OMe 




r^ONHa 


8'-OMe 




8'-C0NHa 




8*-OMq 




a'-CONHa 


5'-06t 




S'-NHMe 




yoEi 


• 


5'-NHMe 


6'Oei 




5*-NHM6 




B--061 




5-NHMe 














r-NHMe 


8*-66l 




9'-NHMe 






1 


r-NHMe 



35 



EP 0911 334 A1 












R** 




























o -r 






T-F 




/ •tNs.^O 




f -r 






8-F 








o -r 






S'-Cl 














6'-CJ 












o -on 






/ Hiro 










o 








8 -Ci 






w •or 








S*-Bf 






a or 














/ —or 




/ -mjw 










Q 'Or 








8*-8r 






w ""1 








5H 










O-UN 




6'-l 




ff-CN 


/ ■"! 




/ -<JN 




T-! 




/ -CN 


O -1 








8M 




8*-CN 










5'-N02 














6*-N02 










r -rn 








r-rfl 






o-t*n 




8*-N02 




O* St* 
























6'-OH 




o-oMe 






/ "oiSAe 




/ ■HJri 






8*-OH 








ft* i^tj 






5*-Me 








o ~ivie 






6*-Me 








6*-Me 






r-Me 




T-'SOzMe 




T-Me 




T-S02Me 


B'-Me 




8*-S02Me 




8*^e 




8*-S02Me 


s*-et 




5*-C02H 




SSi 




S'-COzH 


6*-ei 












ff-COzH 


r-Et 




r-co2H 




r-Gt 




r-eo2H 






8--C02H 




8*-Et 




8*-C02H 


5>Pr 




5'-NH2 




S-Pr 




S'-NH2 










6'-Pr 




S'-NHa 


7*-Pr 




r-NH2 




r-Pr 






8-Pr 




8*-NH2 




8'-Pr 




8--NH2 


5'-Bu 




y-CHzOH 




y-Bu 




ff-CHaOH 






6*-CH20H 




6*-Bu 




6--CH20H 


r-8u 








T'Bu 




T-CH2OH 


8'-8u 




8--CH20H 




sr-Bu 




8*-CH20H 


S*-OMe 




5'-CONH2 




S'-OMe 




5*-CONH2 


6*-OM€ 




e'-CONHa 




6*-OMe 




ff-CONHa 


r-OMe 




r-COHHz 




r-OMe 




r-CONH? 


8'-OMe 




8'-CONH2 




8-OMe 




8*-CONH2 


y-06t 




S*-NHMe* 




5--oei 




S-NHMe 


6'-OGt 




6*-NHMe 








6*-NHMe 






r-NHMd 




r-0£t 




r-NHMa 






r*NHM6 




8'-oei 




8'-NHMe 



36 



EP 0 911 334 A1 



10 



15 



20 



25 



30 



35 



40 



45 



SO 




€*-Cl 



S-Br 



6'-Br 



8'-8r 



5M 



6M 



8M 



5'-OH 



6*-OH 



r-OH 



8'-OH 



S'-Me 



r-Me 



8*-Me 



r-et 



8*-£l 



S*-Pr 



6'-Pr 



r-Pr 



8'-Pr 



6'-Bu 



8-8u 



S'-OMe 



6*-OMe 



8'OMe 



8--061 



r-NCS 



8*-NCS 



r-CFa 



ax::f=a 



6'-OCF=3 



8*-OCF3 



r-CN 



8*-CN 



S'-Ph 



e-'Ph . 



r-Ph 



S'-SMe 



S'-SMe 



r-SMe 



d'-SMe 



S'-SOzMe 



r-SOiMe 



8'-S02Me 



5--G02H 



6*-C02H 



r-COzH 



8'-C02H 



5--NHa 



8*-NH2 



S'-CHzOH 



r-CHaOH 



8'-CH20H 



S-CONH2 



6*-C0NHa 



r-CONHa 



6*-NHMo 



r-NHMe 



aVNHMe 




8*-N02 



S'-OH 



6--OH 



r-OK 



8'-OH 



S-Me 



r-Me 



8**Me 



S'-Et 



5*-Pr 



6*-Pf 



r-Pr 



S*-Bu 



r-8u 



a*-8u 



S*-OMe 



r-OMe 



8*-OMe 



8*-0£l 



S^-Ph 



r-SMe 



8'-SMe 



r-SOoMe 



8*-S02Me 



y-COaH 



6*-C02H 



r-C02H 



8'-C02H 



6--NH? 



8'-NH2 



S-CH2OH 



6'-CH20H 



r-CH20H 



r-CH20H 



y-CONHj 



e'-CONHz 



r-CONH2 



8*-CONHa 



6*-NHMe 



r-NHMe 



8*-NHMe 



£5 



37 



EP 0 911 334 A1 




S'-f 

6*>a 

8'*Br 

SM 

6M 

7M 

8M 

g-NOz 

8*-N02 
S-OH 

g>Me 
g>Me 
r-Me 
8'>Me 

e'-£t 

g-Pr 
7'-Pr 
8'>Pr 

g>Bu 

yOMe 

gOMe 

g-OMe 

yoe^ 

g-QEt 

r>oa 

g-06l 



y-NCS 
e-NCS 
r-NCS 

8'-NCS 

y<:F3 
g<:F3 

y-OCFa 
g-QCP3 

y-QCF3 

y-cN 

g-CN 

r<:N 

8'-CN 
S'-Ph 
g-Ph 

ff-Ph 

y-SMe 

g'SMe 

r-SMe 

g'SMe 

g-S02Me 

g>SQ2Me 

8*>S02Me 

y>C02H 

g-CX>2H 

T'COzH 

g<:02H 

y-NH2 

g-NHz 

r-NH2 

S'-NHz 
S-CHzOH 

e'<:HzOH 

r-CH20H 
g-CH20H 
y^ONH2 



g-CONH2 



r-CONHz 



g-CONH2 



y>NHM6 



g-NHMo 



r-NHMe 



e*-NHMQ 




y-F 

g-F . 

I r-p 

y-g 
g<a 

g-g ■ 
y-Bf . 

g-8r 
r-Br 
g-Bf 

g-l 

6^ 

7M 

8M 

y-N02 
g-NOz 
r>N02 
g-N02 

yoH 

g-OH 

r-oH 

gOH 

g-Me 
r-Me 
g-Me 

y-£t 

g-6t 

r-Ei 

g-Et 
y-Pr 

g>pf 
r«pf 
a'-pf 

y-Bu 

g-Bu 

r-8u 

g-Bu 
y-OMe 



g*OMe 



r-OMe 



8'*OMe 



y-06t 



g-0£l 



r^El 



g-oei 



y-Ncs 

g-NCS 

y^ 

g-CF3 

B'-CFz 

y-OCFa 

g-OCF3 

y-cN • 
r-CN 

8*>CN 

y-ph 

g-Ph 

r-ph 

g-Ph 
y^Me 

g-SMe 

g'SMe 

y-SOzMe 

g-SOzMe 

r-S02Me 

g^OzMe 

y-C02H 

g-COzH 

r-C02H 

g-C02H 

g-NHg 

y>NH2 

5*-CH20H 

g^CHaOH 

r-CHaOH 

S'-ObOH 

y-CONH2 



g-CONHi 



r-CONHa 



g.CONH2 



g-NHMe 



g-NHMe 



r-NHM« 



8*-NHM6 



38 



EP 0 911 334 A1 



10 



IS 



20 



2S 



30 



35 



40 



45 



SO 




6*-Br 



T'Bf 



8'-8r 



5M 



r-i 



5*-N02 



8'-N02 



S'-OH 



r-OH 



8'-OH 



S'-Me 



8*-Me 



8'-El 



S'-Pr 



6-Pr 



r-Pr 



8--Pr 



r.8u 



8*-8u 



5*-OMe 



6*-OMe 



8'-OMq 



8--061 



6*-OCF3 



TOCRi 



8*-OCf=3 



5--CN 



8'-CN 



6*-Ph 



6'-SMe 



5*-S02Me 



6*-S02Me 



T-SOzMe 



S'-C02H 



6*-C02H 



r-C02H 



S*-NH2 



6--NH2 > 



r-NHa 



8•-^fH2 



5*-CH20H 



G'-CHaOH 



r-CHaOH 



8'-CH20H 



S'-CONHa 



6*-CONHa 



r-CONHa 



8*-CONH2 



6*-NHMe 



r-NHMe 



8*-NHMa 




6--F 



r-F 



8'-F 



6-a 



8'-a 



6*-Br 



r-Br 



8'-Bf 



6H 



7M 



8M 



5'-N02 



5'-OH 



6*-OH 



r-OH 



S-Me 



r-Me 



8'-Me 



5'-Pr 



6*-Pf 



r-Pr 



8'-Pr 



5'-Bu 



7-8u 



8'-Bu 



S-OMe 



S'-OMe 



TOMe 



ff-OMe 



8'-OEl 



6'-NCS 



r-NCS 



8'-NCS 



6--CF3 



r-CFa 



8*-CF3 



6*-OCF3 



r-OCF3 



8*-OCF3 



S'-CN 



r-CN 



8'-CN 



y-Ph, 



6*-Ph 



r-Ph 



6*-Ph 



S'-SMe 



S'-SMe 



T-SMe 



8'-SMe 



S'-SOaMe 



6'-S02Me 



r-SOaMe 



ff-SOaMe 



6*-C02H 



r-COzH 



8*-C02H 



S-NHa 



6--NHa 



r-NHa 



8*-NH2 



S-CHaOH 



6*-CHaOH 



r-CH20H 



8^-CHaOH 



S-CONHa 



6--CONHa 



r-CONHz 



8'-CONH2 



S*-NHMe 



6*-NHMe 



r-NHMe 



8-NHMe 



55 



39 



EP 0 911 334 At 



I InU '■ """ ""♦ ' "' \ • lol« I la*« 



H 




R 




n 






S*-F 




S*-MCS 




5'-F 




5*-NCS 


6*-F 




ff-NCS 




6*-F 




6*-NCS 


T-F 




r-NCS 




r-F 




T-NCS 






8*-NCS 




8*-F 




8*-NCS 






S'-CFa 








S-CFi 






6*-CF3 








6*-Cft • 


r-a 




r-cft 




r-a 




T-CF3 






8*-CF3 




8'-a 




8*-CF3 


S-8r 








S-Br 




S'-OCFs 


6*-Br 








6*-Br 




6*<X^F3 


r-8r 




r-ocF3 




T-Br 




T-OCF3 


©•-Br 




8*-OCF3 




8'-Br 




8*-OCF3 


S*-l 




5*-CN 




SA 




S'-CN 


6*-l 








eA 




S'-CN 


TA 




r-CN 




TA 




T-CN 


8M 




8'-CN 




&A 




8'-CN 










S-NO2 




S'-Ph • 














6*-Ph 


7*-N02 




r-ph 




r-NOa 




r-Ph 


8*-N02 




ff-Ph 




8*-N02 




8*-Ph 


S'-OH 




S'-SMe 




S*-OH 




5*-SMe 


6'-OH 




e'-SMe 




e'-OH 




6*-SMe 


T-OH 




T-SMe 




7"-OH 




T-SMe 


8*-OH 




8-SMe 




8'OH 




8*-SMe 










S*-Me 






6*-Me . , - 




6*-S02Me 




ff-Me 






T-Me 




T-SOtMe 




7*-Me 






8'-Me 




8*-S02Me 




8*-Me 










S'-C02H 




y-El 






6*-El 




ff-COaH . 




6*-El 




0 <A^n 


* •CI 








T-El 




T-COaH 


8*-El 




8*-C02H 




8'-Q 




8*-C02H 


S'-Pr 




y-NHa 




S'Pr 










6*-NH2 




6*-Pr 




6--NH2 






r-NH2 




r-Pr 




r-NHa 


8'-Pr 




8'-NH2 




8--Pr 




8'-NH2 






S-CHzOH 




S-Bu 




y-CHtOH 


6'-Bu 




6'-CH20H 




6'<Bu 




6*-CH20H 


r-8u 




T-CH2QH 




r-Bu 










a*-CH20H 




d'-Bu 




ff-CH20H 


5*-OMe 




S-CONHi 




S-OMe 




5'-CONH2 






ff-CONH2 




6*-OMe 




ff-CONHa 


r-OMe 




r-CONH2 




r-OMe 




T^omz 


8'-OMo 




r-CONHz 




8'OMo 




8*-CONH2 


soa 




5'-NHMe 




S'-OEt 




y-NHMa 


6'-OEt 




e-NHMe 




e-oEi 




6*-NHMa 


r-OEi 




r-NHMe 




r-o£i 




r-NHMa 






a*-NHMe 




a'^Et 




8*-NHM6 



40 



EP0 911 334 A1 



10 



15 



20 



25 



30 



35 



40 



45 



SO 







'OH 














R" 




R" 






5*-NCS 








ff-NCS 






e^-NCS 




6--F 




ff-NCS 


r-F 




r-NCS 




r-F 




T-NCS 


8'-F 




8--NCS 




8*-F - 




3'-|siCS 






S'-CFa 








S-CFs 






6*^F3 








6*-CF3 


r-ci 








r-a 




7*-CF3 






ffCF3 




8--a 




8*-CF3 


S-Br 








Sr-Br • 




y-OCFa 


6*-Br 




6'-OCR> 




6--8r 






r-Sr 




r-OCF3 




r-Br 




T-OCF3 






8'-OCF3 




8'-Br 




a*-OCF3 






S-CN 




y-l 




5*-CN 






6*-CN 








6*-CN 


r-i 




r-CN 




r-i 




T-CN 






S'-CN 




8M 




8*-CN 






5'-Ph 




S'-NOz 




S'Ph * 






6*-Ph 








6*-Ph 


7*-N02 




r-Ph 














8*-Ph 




8'-N02 




8*-Ph 


5'-OH 




S-SMe 




S'-OH 




S'-SMe 


6--OH 








6--OH 




6*-SMe 


r-OH " 




r-SMe 




roH 




r-SMe 


8*-OH 




8'-SMe 




8*-OH 




8'-SMe 


5*-Me 




S'-SOzMe 




S'-Me 




S'-SOzMe 






6*-S02Me 




6*-Me 










r-SOzMe 




r-Me 




r-SOzMe 


8--Me 








8*-Me 




8*-S02Me 


S-6t 




S'-COzH 




y-Et, 




y-COaH 


6'-Et 




6*rC02H 








S'-COzH 






T-COzH* 




7*-£t 




r-cozH 


8--61 




S'-COzH 




8*-Et 




8'-C02H 


S-Pr 








S'-Pr 




5*-NH2 


6-Pr 








6*-Pr 




6*-NH2 


T'Pr . 








r-Pr 




r-NH2 


r-Pr 




8'-NH2 




8--Pr 




ff-NHa 


S-8u 




S-CH2OH 




S*Bu 




5--CH20H 


6'-8u 




6'-CH20H 




6'-Bu 




6--CH20H 


r-8u 




r-CHzOH 




r-Bo 




r-CH20H 


B'-Bu 








8'-Bu 




8'<:h20H 


S-OMe 








S-OMe 




5*-CONH2 


6*-OMe 




6*-eONH2 




ff-OMe 




6*-CONH2 


rOMe 




r-CONHa 




rOMe 




r-cotmz 


8*-OMe 




8*-CONH2 




8'-OMe 






5--OEt 








s-oei 




S'-NHMe 






6*-NHMa 








6*-NHM« 


r-oei 




r-NHMa 




r-oEi 




r-NHMe 


8'-oei 




8'*NHMa 








a'-NHMa 



55 



41 



EP 0 911 334 A1 



10 



IS 



20 



2S 



30 



35 



40 



45 



SO 













R'* 




R" 






ff-Ph 








6'-Ph 






r-Ph 




r-F 




r-Ph 






S^-Ph 




8--F 




8--Ph 






6*-SMe 






















r-SMe 


8'-a 




8'*SMe 




8*-a 




8*<6Me 


6*-8r 




e'-SOzMe 








6*-SOaMe 


r-8f 




r-S02Me 




r^r 




r-S02Me 






8'-S02Me 




8'-8r 




S'-SOiMe 


6M 








SA 




6'-C02H 


r-i 




r-COzH 




TA 




r-C02H 


8M 




8*-C02H . 








S'-COzH 










6*-N02 






r-HOz 








r-NOa 






8'-N02 




8--NH2 




8'-N02 




8*-NH2 






6*-CH20H 




6'-OH 




S'-CHzOH 


r-OH 




r-CHzOH 




r-OH 




r-CH20H 


8'-OH 




8*-CH20H 




8*-OH 




r-CHaOH 






ff-CONHa 




6*-Me 




6--CONH2 


r-Me 




r-CONH2 




r-Me 




r-CONH2 






S'-CONHa 








8*-CONH2 






6"-NHMe 




e-'Ei 




6*-NHMe 


r-Et 




r-NHMe 




r-£i 




r-NHMe 


8*-Et 




8*-NHMe 




8'-El 




8*-NHMe 






e'-COzMe 




r-Pr 




6'-C02Me 


r-Pr 




r-C02Me 




r-Pr 




r-CQ2Me 


8*-Pr 




8*-C02Me 




8*-Pr 




8'-C02Me 


6--BU 




6'-CH2C02H 




6'Bu 




6--CH2COtH 


r-Bu 




7'-CH2C02H 




r-8u 




r-CH2C02H 


8'-Bu 




8*-CH2C02H 








8*-CHaCO?H . 


6*OMe 








ff-OMe 






7'-OMe 




r-SOeNHz 




r-OMe 




r-S02NH2 


8'-OMe 




8*-SQdNH2 




8-OMe 




8'-S02NHa 






6--S02NHMe 




6-OEl 




6'-S02NHMe 


r-oa > 




r-SOzNHMe 




r-OQ 




r-SOzNHMe 


8*-OEl 




8'-SQ2NHMe 








8--SOzNHMe 


6*-NCS 




S'-CONHMe 




6*-NCS 




6*-CONHMe 


r^cs 




r-CONHMe 




r-NCS 




r-CONHMe 


8--NCS 




8*-C0NHMe 




8'-NCS 




8'-CONHMe 






6*-NMc2 








S'-NMea 


r-CF3 




r-NMet 




r-cF3 




r-NMe2 


8*-CF3 




8'-NMe2 . 




8-CF3 




S'-NMez 


6'-OCi=3 




6'-CH2NH2 




6*-OCP3 




6*-CH2NH2 


rocF3 








r-ocF3 




r-CH2NH2 


8--OCF3 




8*-CHiNH2 




8'-OCF3 




e'-CH2NH2 


6*-CN 




6--NHCHO 








6'-NHCHO 


T^H 




r-NHCHO 




r-cN 




7--NHCHO 


8*04 




8--NHCHO 








8*-NHCHO 



55 



42 



EP 0 911 334 A1 



OH I \ 9" 1 V 

X):. ' XXL.' 









T)CH3 


R" 












R'* 


6 -r 




6*-Ph 










/ -r 




r-Ph 








r-Ph 


8 -r 




8'-Ph 




8'-F 




8*-Ph 


6' -CI 




6*-SMe 




S*-C1 






T'-CI 




r-SMe 




r-Cl 




r-SMe 


o -CI 




8*-SMe 




a -d 






o -or 








6*-Br . 




8'.S02Me 


f-or 




r-SOzMe 




7*-Bf 




r-S02Me 










8'-Br 










6*-C02H 




6*-l 










r-COzH 




TA . 




r-COaH 


8*-l 








8M 




8'-C02H 


6*-N02 








6*-N02 




6*-NH2 






r-NH2 








r-NHa 


8'-N02 








8'-N02 




8'-NH^ 


6'-OH ■ 




6'-GH20H 




S'-OH 




e'-CHaOH 


T-OH 




r-CHzOH 




T-OH 




r-CH20H 






8'-CH20H 




8*-OH 




a'-CHzOH 


6*-Me 




6-<:ONH2 




6*-M€ c 




6'-CONH2 


7'-Me 




r-CONH2 








r-CONHz 


<j -Me 




8'-CONH2 




8'-Me 




8*-CONH2 


ft* Ct 




6*-NHMe 




o -cl 




6*-NHMe 


/ -ci 




r-NHMe 








r-NHMe 


O -CI 




8'-NHMe 




H -ti 




8'-NHMe 


O -"r 1 




6*-C02Me 




D-rf 




6'-C02Me 


T'-Pr 

/ -r r 




r-COzMe 








r-CO^Me 


ft*.Pr 




8*-C02Me 




o-rf 




8'-C02Me 


Q -Ow 








O -Dvl 




er-CHzCOzH 






r-CH2C02H 




/ -OVI 




r-CH2C02H 






8*-CHaCO^ 




A' .Alt 






S'-OMe 




6*-S02NH2 




6*-OMe 




6*-S02NH2 


r-OMe 








r-OMe 






8'OMe 




8*-SOiNH2 




8*OMe 






ff-OEt 




6*-S02NHMe 








©•-SOaNHMe 


roB" 




r-SOzNHMe 




r-oet 




r-SOzNHMe 


8*-OEt . 




8'-SOtNHMe 




8*.0£t 




8*-S02NHMe 


6*.NCS 




6*-CONHMe 




6--NCS 




6*-CONHMe 


r-NCS 




r-CONHMe 




r-NCS 




r-CONHMe 


8*-NCS 




8'-CONHMe 




8'-NCS 




8*-CONHMe 










6*-CFa 






r-CFa 




r-NMe2 




7'-Cf=3 




r-NMC2 


8'«CF3 








8-<:f3 






6'<x:f=3 




6'-CH2NH2 




S'-OCFa 




6*-CH7NH2 






r.CH2NH3 




r.ocF3 




r-CH2NH2 


8*OCF3 




8'-CH2NHa 




8-OCF3 




8'-CH2NH2 


S'-CN 




6'-NHCHO 




6'-CN 




6'-MHCHp 


r-CN 




r-NHCHO 




7*-CN 




r-NHCHO 






a'-NHCHO 




a-CN 




8-NHCHO 



43 



EP 0911 334 A1 




fl" 








R» 










6*-Ph 








6*^Ph 






7*«Ph 




r-F 




r-ph 






a*-Ph 




8*-f 






6*-C1 




S'-SMe 




6*-CI 






r-ci 




y-SMe 




T-O 




r-SMe 


8*-Cl 




6*-3Me 




8'-Cl 




8'-SMe 


6*-8r 








©•-Br 




6'-S02Me 






T-SOsMe 




T-8f 




T-S02Me 


O "Of 




O 'OwZsvr; 




8*-8r 




8'-S02Me 


o *t 








6*-< 




e'-COaH 


f "1 








T-l 




r-co2H 


o H 












8--C02H 


cr>_Kic*v« 




o-nMrtZ 








6*-NH2 










/ -tNwZ 




- 














8*-NH2 


o -<Jrt 








0 ""wn 




6*-CH20H . 


/ •wn 








T-OH 




T-CH2OH 










8*-OH 




ff-OteOH 










6'4y1e 




6'-CONH2 


7*-Me 








T-Me 




r-CONH2 


8'-Me 








8*-Me 






6'-El 








6*-£l 




ff-NHMe • 


r-6i 




T-NHMe 




r-Et 






8*-Et 




8*-NHMe 




8*-El 




8*-NHMe 


S'-Pr 




6*-COzMe 




6*-Pf 






T'Px 




7*-C02Me 




r-Pr 




r-COaMe 


a*-Pr 




S'-COeMe 




8*-Pr 




S'-COaMe 


6*-8u 




6'-CH2C02H 




6'-Bu 










T-CH2CO2H 




T-Bu 




r-CH2C02H 


8*-8u 




ar-CH2C02H 




8'-8u 




8'-CH2C02H 


6-OMe 




6--S02NH2 




6'OMe 




6'-S02NH2 


rOMe 




r-S02NH2 




r-OMe 




r-S02NH2 


6'OMe 




S'-SOzNHz 




8'-OMe 




8'-S02NH2 






6*-S02NHMe 




6--oei 




6'-S02NHMe 


r-oei 




r-SCWHMe 




roEt 




7--S02NHMe 






8--S02NHMe 




8--OEt 




8*-SChNHMe 


S'-NCS 




6*-C0NHMe 




ff-NCS 




6*-C0NHMe 


r-NCS 




r-CONHMe 




r-NCS 




r-CONHMe 


8--NCS 




ff-CONHMe 




8*-NCS 




8*-CONHMe 


6*-CF=3 




6'-NMe2 




6--CP3 




e'-NMez 


r-CPa 








r-CFa 




r-NM« 


a--CF3 




a*-NMai 




8'-Cf=3 




a'-NMei 


6'-OCFa 




6*-CH2NH2 




ff-OCf=3 




6*-CH2NH2 


r-ocF3 




r-CH2NH2 




r-ocF3 




r-CH2NH2 


8'-OCF3 




8--CH2NH2 




8*-OCf=3 




8'-CH2NH2 


6'-CN 




6'-NHCHO 








S'-NHCHO 


r-CN 




r-NHCHO 




r-CN 




r-NHCHO 


8--CN 




8*-NHCHO 




8'-CN 




8--NHCHO 



44 



EP0 911334A1 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 





0** 




R 




m4 
R'* 




R" 








ff-F 




6*-Ph 


T-F 




r-Ph 




T-F 




r-Ph 


8*-F 




8-Ph 


ff-F 




8*-Ph 


6'-Cl 




G'-SMe 


6'-CI 


6*-SM€ 


T-O 




T-SMe 


r-ci 


r-SMe 


8*-CI 




8*-SMe 


8*-Cl 


B'-SMe 


6*-8r 




6*.S02Me 




S'-SOiMe 


7*-8r 




r-S02Me 


r-Br 


r-S02Me 


8*-Br 




8'-S02Me 


8'-Bf 


S'-SOzMe 


6*-! 




6*-C02H 












r-co2H 


8*-l 


8*«COaH 




8M 


ff-C02H 




S-^Ha • 








r-NHa 


r-N02 






8*-NH2 




8*-N02 


8*-NH2 


6*-OH 


6'-CH20H 


6'-OH 


6*-CH20H 


T'-OH 


r-CHaOH 


T-OH 


r-CHtOH 


8*-OH 




ff-OH 


S'-CHzOH 


S'-Me 


6*-CONH2 


6'-Me 


6*-CONH2 






r-Me 


T-CONHa 


8' -Me 


8*-CONH2 


8'-Me 


8'-CONH2 


6'-€t 


S'-NHMe 




$*-NHMc 




T-NHMe 


r-Et 




o -ti 




8*-NHMe 


8*TEt 


8'-NHMe 


o -r^r 






6*-C02Me 


7'-Pr 




T'-COzMe 


7*-Pr 






8'-C02Me 


8'-Pr 


8*-C02Me 


A'.n* ■ 
o -ou 




6'-Bu 




/ -ou 




T-Bu 












6--OMe 


6--S02NH2 


6*-OMe 


6--S02NH2 


r-OMe 


r-502NH2 


r-OMe 


r-S02NH2 


8'-OMe 


8*-S02NH2 


8'-OM€ 


8*-S02NH2 




6'^02NHMe 


S'-OEl 


6*-S02NHMe 


r-oe 


r^OzNUMe 


r-OEt 


r-S02NHMe 


8--06t 


8'-S02NHMe 


8*OEt 


8*-S02NHMe 


6*-NCS 


€r<X)NHMe 


6'-NCS 


S'-CONHMe 


r-Ncs 


r-CONHMe 


r-NCS 


rrCONHMe 


8*-NCS 


8*-CONHMe 


8'-NCS 


8*<:ONHMe 


S--CF3 




6'-CFa 


6'-NMe2 


r-CFa 


r-NMea 


r-CFa 


r-NMe? 


8'-CI=3 


8'<NMe2 


8'-CF3 


8*-NM62 






6'-OCF3 


6--CH2NH2 


r-0CF3 


r-CH2NH2 


r-ocF3 


r-CH2NH2 


8-OCF3 


8'-CH2NH2 


8*<x:f3 


a'-CH2NH2 


6'-CN 


6*-NHCHO 


6'-CN 


S'-NHCHO 


7'-CN 


r-NHCHO 


7'-CN 


7'-NHCHO 




8'-NHCHO 


8-CN 


a*-NHCHO 



ss 



45 



EP 0 911 334 A1 





10. 



IS 



20 



30 



35 



40 



45 



SO 





H 






n'* 








ri 




K 


O -f 


y 


o -r'rl 




6*-F 




6**Ph 


/ 




/ -rn 








r-Ph 


Q -T" 




cT-Pn 








8*-Ph 










6*-CI 




S'-SMe 






T-SMe 




T-CI 




r-SMe 






o-SMe 




8*-CI 




d'-SMe 


o ■^r 








ff-Br 




ff-SOaMe 


/ -or 












r-SOzMe 


o-of 




a *o02Me 




8'-Br 




8'-jS02Me 


C* 1 




6*-C02H 








S'-COzH 


/ -t 




T-C02H 








r-coiH 


O H 












8*-C02H 










6*-N02 










T-NHz ' 








r-NHz 






8*-NH2 








8*-NH2 


6*-OH 




€*-CH20H 




6'-OH 




6*-CH20H 


T-OH 




T-CH2OH 




T-OH 




r-CHzOH ♦ 






ff-CHzOH 




8'-OH 




8*-CHaOH 










6*-Me 




6*-CONH2 


/ "Wie 




/ -<JUNM2 




T-Me 




r-C0NH2 






0 -V,AJNM2 




8*-Me 




8 *CONm - 






0 nNniVie 




6'-Et 




6'-NHMe 














r-NHMe 










8-CX 




8'-NHMe 


6*-Pr 






• 


D«rf 




6*-C02Me 


T-Pr* 




/ •vAJZMe 


- 






r-C02Me 










8*«Pr 




8 -COiMe 










6'-8u 




6^-CH2C02H 


r-Bu 




T-CHzCOzH 




7*-8u 




r-Cn2C02H 






8*-CH2C02H 








8-Crl2C02H 


6'-OMe 




S*-S02NH2 










r-OMe 




r-S02NH2 




r-OMe 




r-S02NH2 


r-OMe 




8*-S02NH2 




8'OMe 




8--S02NH2 






6'-S02NHMe 




6--Oei 




6*-S02NHMc 


r-o6t 




r^OtNHMe 




r-oa 




r->S02NHMe 






8'-S02NHMe 




8'oa 




8'-S02NHMe 


6*-NCS 




6'-CONHMe 




S'-NCS 




6*-CONHMe 


r-NCs 




r-CONHMe 




r-NCs 




r-CONHMe 


ff-NCS 




8--CONHMe 




8-NCS 




ff-CONHMe 






6*-NMe2 








6*-NMez 














r-NMea 


ff-CF3 








8*<:f3 




8'-NMe2 






6*-CH2NH2 




6*-OCF3 




6--CH2NH2 


r-ocF3 




r-CHaNHz 




rocft 




rOHaNHj 


ffOCFa 




8--CH2NH2 




8-OCFa 




8-CH2NH2 






r-NHCHO 




6--CN 




F-NHCHO 


r-CN 




r-NHCHO 




r-CN 




r^NHCHO 






0*-NHCHO 




8--CN 




8*-NHCHO 



55 



46 



EP0 911 334 A1 




R 










6*-Ph 


y-F 




r-Ph 






e*-Ph 


6*-Cl 






7*-Cl 




r-SMe 


8*-GI 




8'-SMe 


6*-Br 




ff-SOzMe 


T-Br 




r-SOzMe 


a'rSr 




r-sozMc 






6*-C02H 






T-CO2H 


8'-l - 




8'-C02H 






6'-NH2 


T-NO2 






8*-N02 




8'-NK2 


ff-OH 




6*-CH20H 


7*-OH 




r-CHzOH 


8*-OH 




a'-CH20H 


6*'Me 




6*-CONH2 


y-Me 




r-CONHa 


8*-Me 




a'-CONH2 


6'-El 




6'-NHMe 


"r* 

/ -CI 




T-NHMe 


0* c* 

0 -ct 




a*-NHMe 


0 -Pr 


• 


fi'-COzMe 


/ -c^r 




T-COiMe 


0 r 




S'-COiMe 


C3.t • 




e'-CHzCOzH 


T* Q. a 

/ -oU 




T-CH2CO2H 


8*-Bu 




8'-CH2C02H 


6--OMe 






TOhAe 




7-.S02NH2 


JT-OMe 




8-SO2NH2 


6*-OEt 




6'-S02NHMe 


roet 




r-SOzNHMe 


a--OEt 




8--S02NHMe 


6-.NCS 




6'-CONHMe * 


T'NCS 




r-CONHMe 


8*-NCS 




a*-CONHMe 








r-CFa 




r-NMez 


8*-CF3 




8*-NMe2 


6'-OCF3 




6'-CH2NH2 


r-OCF3 




r-CH2NH2 


e'ocFo 




8-CH2NH2 


6--CN 




6'-NHCHO 


T-CN 




r-NHCHO 


8--CN 




8'-NHCHO 




R** 






e-'F 




e-'Ph 


T-F 




r-Ph 


8*-F 




B'-Ph 


6*-0 




ff-SMe 


r-a 




r-SMe 


8*-a 




8*^Me 


©•-Br 




r-S02Me 


r-Br 






8*-8f 




8'-S02Me 






6*-C02H 






r-co2H 


8'-l 




8'-C02H 


6--N02 




6--NH2 


T-NOz 




r-NH2 








SOH 




6*-CH2<DH 


T-OH 




r-CH20H 


8-^H • 




8--CHaOH 


e'-Me 




6--CONH2 


r-Me 




r-COHHz 


8'-Me 




r-CONH2 


6'-6l 




S'-NHMe- 


r-et 










8*-NHMe 


6*-Pr 




6^-C02M€ 


r-Pr 




r-C02Me 


ff-Pr 




8*<X>2Me 


6*-Bu 




6*-CH2C02H 


T-8u 




r-CH2C02H 


&*-8u 




8'-CH2G02H 


6--OMe 




e'-S02NH2 


r-OMe 




r-S02NH2 


8'-OMe 




8V302NH2 


60EI 




6'-S02NHMe 


r-OEt 




7'-S02NHMe 


ff-OEi 




8*-S02NHMe 


6*-NCS 




S'-CONHMe 


r-NCS 




r-CONHMe 


ia*-NCS 




8•-C0^4H^^e 


6--CF3 




6'-NMe2 


r-GFa 




r-NMez 


r-CFa 




r-NMe2 


6*-OCFa 




8*-CH2NH2 


r-OCF3 




T-CH2NH2 


8'-OCF3 




8*-CH2NH2 






6'-ffHCHO 


r-CN 




r-NHCHO 


8*-CN 




8.NHCHO 



47 



EP 0911 334 A1 





R' IB' 






R' 




R* 




ToH 


H 




u 
n 




LJ 

n 


Me ' 


OH 








OH 


n 


cydopropylfnfithyl 


OH 


}^ 




cy\«zopi\ipyiiiieuiyi 




U| 

n 


M 


OCH3 


1^ 




n 




n 


Me 


OCH3 


H 








n 


cyaopfopytmetnyi 


OCH3 


H 




cywopr 0 pyuTieiriyi 




LJ 

n 


H 


OH 


Me 




)^ 


wn 


IVlfS 




OH 


Me 




Me 


OH 


Me 


wywwpiupyirneuTyf 


/^u 
Kjrl 


Me 






OH 

wit 


Me 






Me 




H 


OCH3 


Me 


fVK? 


OCH3 


Me 




Me 


OCH3 


M^ 


cyaopropytfTietnyi 


OCH3 


Me 




wy CoHjyjiu^jju 1 icu ♦yi 






n 


OH 


NH2 




u 
n 


wn 


•Nnz 




OH 






ivie 


vjn 


«Nri2 


cyciop fopytmethyt 


OH ' 






cydop ropyi m elhyi 


UM 


NH2 


H 


OCH3 


IVlWto 

r«rt2 




li 


0CH3 


NHa 


Me 


OCHa 






Me 


<JvJH3 


NHz 


cyoopropyimetnyi 


OCH3 


NHz 




cyuopropyiirieu lyi 




IMrtt 




OH 


NHMe 






riH 


(Mnwie 


Me 


OH 


NHMe 




Me 


OH 




wywvjpcopyimeinyi 


\Jvi 


NHMe 






OH 




H 


OCn3 


NHMe 




H 


OCH3 


NHMe 




OOH3 . 


NHMe 




Me 


OCH3 


NHMe 


Vpyuuprapyimeinyi 


OCH3 


NHMe 




wVjji^^yMf icu •yi 


OCH3 


NHMe 


H 




NHCOMe 




H 


OH 




Me 




NHCOMe 




Me 


OH 


NH(^M#» 




vjti 


NHCOMe 




cwdQnfoovtgigthvi 


OH 




H 


vJV-<ri3 


NHCOMe 




H 


OCH3 


NHCOMe 






NHCOMe 




Me 


OCH3 


NHCOMe 


cycJopfopvlmethvl 


OCH3 


NHCOMe 




cvdoofoovfmethvl 


OCH3 


NHCOMe 


H 


OH 


OH 




H 


OH 


OH 


Me 


OH 


OH 




Me 


OH 


OH 


cydopropyimethyl 


OH 


OH 




cydopropytmethyl 


OH 


OH 


H 


OCH3 


OH 




H 


OCH3 


OH 


Me 


OCH3 


OH 




Me 


OCH3 


OH 


cydopropylmethYl 


OCH3 


OH 




cydopropyfmethyf 


OCH3 


OH 


H 


OH 


COaH 




H 


OH 


CO2H 


Me 


OH 


COzH 




Me 


OH 


CO2H 


cydopropytmethyl 


OH 


C02H 




cydopropyUnethyl 


OH 


COzH 


M 


OCH3 


CO2H 




H 


OCH3 


CO2H 


Me 


OCH3 


CO2H 




Me 


OCH3 


C02H 


cydopropyfmethy< 


OOb 


C02H 




cydopropytmechyt 


OCH3 


CO2H 


H 


OH 


C02Me 




H 


OH 


C02Me 


Me 


OH 


C02Ma 




Me 


OH 


C02M6 


cyctoproovUnethYf 


OH 


CO2MQ 




cydopropytmethyl 


OH 


COzMe 


H 


OCHj 


C02Ma 




H 


OCH3 


C02M6 


Me 


OOto 


C02Me 




Me 


OCH3 


COzMe 


cydopropybhethyt 


OCHa 


COzMo 




cydopfopylme thyf 


OCHa 


COzMe 



48 



EP 0 911 334 A1 








FT* 




R* 


R' 


1 


H 


OH 






u ' 
n 


OH 


ri 


Me . . ./ 


OH 


H 




IV1«S 




n 


cydopropylmethyf 


OH 


H 






OW 


H 
n 


H 


OCH3 


H 




H 

li 




H 


Me 


OCH3 


y{ 






Or*Wt 


u 
ri 


CVdoofoovlrMethvl 




H 

n 




cydo p fo p y1 m e ttiyl 


o/^w-» 




H 




ivie 








Me 


Me 


OH 






Me , 


wM 


Me 


CVcJoof oo vi m e vl 


OH 






cydopropylfnedTyf 




Me 


H 


OCH3 


Me 




n 




Me 


Me 


OCH3 


Me 




Ma 
ivie 




ivie 


c/cloDfODvlmethv< 


OCH3 


Me 




cyw«w* wpyvneuiyi 




Me 


H 


OH 


NH2 




w - * * . 
n 


vjri. 




Me 


OH 


KIM'S 




Me 




Nna 


cvdoQ roovlfn etHvf 


OH 






cyd op ropytm e ttryl 




Nn2 


H 




KIM** 




n . 




Nn2 


Me 


OTiW-* 


IN 02 




Me 




NH2 




OGH3 


NH2 




cyctopropyirneiTiyi 






H 


OH 


NHMe 




t-i 

n - 


wfl - 


KIMMa 
rxriMe 


Me 


OH 






Mo 


OH 


MHMa 

iNnwie 


cyclop ropytmethyl 


OH 


NHMe 




(^wopropytnieinyi 


OH 


KIHMa 
IMTlWie 


H • 


OCH3 


NHMe 




H 




KJWlM<a 


Me 


OCH3 


NHMe 




Me* 




NIHMa 

iNnivie 


cycfopropyfrnethyi 


OGH3 


NHMe 




Va4\/^f jTH* tCU Vy\ 


0CH3 


NHMe 


H 


OH 


NHCOMe 




H 


OH 


NHCOMa 


Me 


OH 


NHCOMe . 




Me 


OH 


NHCOMe 


cydopfopyfmethvf 


OH 


NHCOMe 




cydopfopyimethyf 


OH 


NHCOMe 


H 


OCH3 


NHCOMe 




H 


OCH3 


NHCOMe 


Me 


OCH3 


NHCOMe 




Me 


0(SH3 


NHCOMe 


cydopropytmeihyf 


OCH3 


NHCOMe 




cydopropyfrnethyf 


OCH3 


NHCOMe 


H 


OH 


OH 




H 


OH * 


OH 


Me 


OH 


OH 




Me 


OH 


OH 


cydoproovimethyi 


OH 


OH 




cydopfopy^mct^ly1 


OH 


OH 


H 


OCH3 


OH 




H . 


OCH3 


OH 


Me 


OCH3 


OH 




Me 


OCH3 


OH 


cydopfopyknethyl 


OCH3 


OH 




cydopropyimethyl 


OCH3 


OH 


H 


OH 


C02H 




H 


OH 


COaH 


Me 


OH 


COzH 




Me 


OH 


CO2H 


cydopropytmethyt 


OH 


C02H 




cydopropyfrnethyi 


OH 


COaH 


H 


OCH3 


CO2H 




H 


OCH3 


COaH 


Me 


OCH3 


C02H 




Me 


OCH3 i 


COaH 


cydopropylmelhyl. 


0CH3 


CO2H 




cydopropylme thyt 


OCH3 


COaH 


H 


OH 


COaMe 




H < 


OH i 


COaMe 


Me 


OH 


COaMe 




Me ( 


OH i 


COaMe 


cydopropyimethyi 


OH 


COaMe 


< 


cydqprdpylnnethyl < 


OH i 


COaMia 


H 


OCH3 


COzMe 




H < 


3CH3 ( 


C02Me 


Me 


OCH3 


COzMe 




Me < 


3CH3 < 


COjMa 


cydopropvtmettiy< 


OCH3 i 


COaMe 


i 


sydopropyUnethyi < 


3CH3 < 


::OaMe 



49 



EP 0911 334 A1 




R' 




R* 


H 


OH 


H 


Me 


OH 


H 


cyctopropylmettM 


OH 


H 


H 


OCHa 


H 


Me 


OCH3 


H 


cydopropytrtielhy! 


OCH3 


H 


H 


OH 


Me 


Me 


OH 


Me 


cycSopropyimethyl 


OH 


Me 


H 


OCHa 


Me 


Me 


OCH3 


Me 


cydopropylmethyl 


OCH3 


Me • 


H 


OH 


NH2 


Me 


OH 


NHa 


cydopropylmethyl 


OH 


NH2 


H 


OCH3 


NH2 


Me 


OCH3 


NH2 


cydopropyfrnethyl 


OCH3 


NHa 


H 


OH 


NHMe 


Me 


OH 


NHMe 


cydopropyfmethyi 


OH 


NHMe 


H 


OCHa 


NHMe 


Me 


OCH3 


NHMe 


cyciopropylmethyt 


OCHa 


NHMe 


H 


OH 


NHCOMe 


Me 


OH 


NHCOMe 


cydopropylmethyl 


OH 


NHCOMe 


H 


OCHa 


NHCOMe 


Me 


OCHa 


NHCOMe 


cydopropylmethyl 


OCHa 


NHCOMe 




\jri 


OM 


Me 


OH 


OH 


cyrtopropyimethyl 


OH 


OH 


H 


OCHa 


OH 


Me 


OCHa 


OH 


cydopropylmethyl 


OCHa 


OH 


H 


OH 


C02H 


Me . 


OH 


C02H 


cydopropylmethyl 


OH 


COzH 


H 


OCHa 


CO^H 


Me. 


OCHa 


COaH 


cydoprabytmethyl 


OCHa 


C02H 


H 


OH 


C02Ma 


Me 


OH 


C02Ma 


cydopropylmethyl 


OH 


CO^Me 


M 


OCHa 


COsMe 


Me 


OCHa 


COsMe 


cydopropylmethyl 


OCHa 


CO^Me 




R' 




R* 


H 


OH 


H 


Me 


OH 


H 


cydQpropylmelhyl 


OH 


H 


H 


OCHa 


H 


Me 


OCHa 


H 


cydopropylmethyl 


OCHa 


H 


H 


OH 


Me 


Me 


OH 


Me 


cydopropylmethyl 


OH 


Me 


H 


OCHa 


Me 


Me 


OCHa 


Me 


cydopropylmethyl 


OCHa 


Me 


H 


OH 


NH2 


Me 


OH 


NH2 


cydopropylmethyl 


OH 


NH2 


H 


OCHa 


NH2 


Me 


OCHa 


NH2 


cydopropytmethyl 


OCHa 


NH2 


H 


OH 


NHMe 


Me 


OH 


NHMe 


cydopropylmethyl 


OH 


NHMa 


H 


OCHa 


NHMe 


Me . 


OCHa 


NHMe 


cydopropylmethyl 


OCH3 


NHMe 


H 


OH 


NHCOMe 


Me 


OH 


NHCOMe 


cydopropylmethyl 


OH 


NHCOMe 


H 


OCHa 


NHCOMe 


Me 


OCHa 


NHCOMe 


cydopropylmethyl 


OCHa 


NHCOMe 


H 


OH ■ 


OH 


Me 


OH 


OH 


cydopropytmethyl 


OH 


OH 


H 


OCrta 


OH 


Me 


OCHa 


OH 


cydopropylmethyl 


OCHa 


OH 


H 


OH 


C02H 


Me 


OH 


COzH 


cydopropytmethyl 


OH 


CO2H 


H 


OCHa 


CO2H 


Me 


OCHa 


CO2H 


cydopropylmethyl 


OCHa 


CO2H 


H 


OH 


COzMe 


Ma 


OH 


C02Me 


cydopropylmethyl 


OH 


CO2M6 


H 


OCHa 


C02Me 


Ma 


OCHa 


C02Me 


cydopropylmethyl 


OCHa 


C02Me 



50 



EP 0 911 334 A1 






*\ 


r\ 


n 


OH 


H 




OH 


H 


cydopfopyifnettiyt 


OH 


H 


n 




H 




OCH3 


H 


cyclop ro py(fn€ttiyf 


OCH3 


H 


n 


OH 


Me 




OH 


Me 


cyciop ropylmethyl 


OH 


Me 


u 

H 


OCH3 


Me 


ivie 


OCH3 


Me 


cydopfopyimetnyl 


OCH3 


Me 


n 


OH 


NHa 


ivie 


OH 


NH2 


cydopropyfmetfiyt 


OH 


NHa 


LJ 

ri 


OCH3 


NHz 




OCH3 


NHz 


cyctopFOpyknethyi 


OCH3 


NHa 


M 


/-Nil 

OH 


NHMe 


Me 


\Jr1 


NMMe 


cyoopfopyirrieinyi 


C/rl 


NHMe 


u 
n 




NHMe 


Me 




NMMe 






nriMe 


H 






Me 


OH 




cvdooraovlfTietfivl 


OH 


IN<1 v^V.^ IVI<S 


H 






Me 


OCH3 




cvdoDfoovlm^thvi • 


OCH3 




H 


OH 


OH 


Me 


OH 


OH 


cydop ropyimethyl 


OH 


OH 


H 


CCH3 


OH 


Me 


OCH3 


OH 


cycJopropylfriethyl 


OCH3 


OH 


H 


OH 


CO2H 


Me 


OH 


COzH 


cyclopfopylfnethyl 


OH 


CO2H 


H 


OCH3 


CO2H 


Me 


OCH3 


CO2H 


c/dopropy1methy< 


OCH3 


C02H 


H 


OH 


COaMe 


Me 


OH 


C02Me 


cydopropylntethyf 


OH 


COaMe 


H 


OCH3 


C02Me 


Me 


OCH3 


C02Me 


cydopropylmethYl 


OCH3 


CdaMe 




H 


M, 




H 


OH 


H 


Me 


OH 


H 


cydopropylfTiethyl 


OH 


H 


H 


OCH3 


H 


Me 


OCH3 


H 


cyciop ropyfrnethyf 


OCH3 


H 


H 


OH 


Me 


Me 


OH 


Me 


cydopfopytmethyl 


OH 


Me 


H 


OCH3 


Me 


Me 


OCH3 


Me 


cyclop ropytmethyl 


OCH3 


Me 


rt 


OH 


NH2 


Me 


OH 


NH2 


cydopropylmethyf 


OH 


NH2 


H 


OCH3 


NHi 


Me 


OCH3 1 


NH2 


cydppropylfnethyl 


OCH3 


NH? 


H 


OH 


NHMe 


Me 


OH 


NHMe 


cydopropyfmethyf 


OH 


NHMe 


H 


OCH3 


NHMe 


Me • 


OCH3 


NHMe 


cyclop fopyUnethyl 


OCH3 


NHMe 


rf 


\Jrl 


iNrKJUMe 


Me 


vJri 


rlrHJwMe 


cyaopfopyimeinyi 




Isjijrv*\Ma 


n 


OCH3 






w^«U ■ 






OCH3 




H 


OH - 


OH 


Me 


OH 


OH 


cydopfopylmethy! 


OH 


OH 


H 


OCH3 


OH rV 


Me 


OCH3 


OH 


cydqpropylmethyi 


OCH3 


OH 


H 


OH 


COzH 


Me 


OH 


CO2H 


cydopropy(me(hy< 


OH 


COzH 


H 


OCl-b 


COaH 


Me 


OCH3 


CO2H 


cydopropylmethyl 


OCH3 


COzH 


H 


OH 


COaMe 


Me 


OH 


C02Me 


cydopfopylmelhyt 


OH 


C02Me 


H 


OCHa 


CO^Me 


Me 


OCH3 


C02Me 


cyctopropylmelhyt 


OCHa 


COaMa 



51 



EP 0911 334 A1 






1 


FT 


H 


OH 


H ■ 


Me 


OH 1 


H ■ 


cydopropytmethyl 


OH 


H 


H 


0CH3 


H - 


Me 


OCH3 


H 


cydopropytmethyi 


OOb 


H 


H 


OH 


Me 


Me 


OH 


Me 


cydopropyUnethyi 


OH 


Me 


H 


OCH3 


Me 


Me 


OCHa 


Me 


cydopropyimethyl 


OCHa 


Me 


H 


OH 


NH2 


Me 


OH 


NH2 


cyclopropylmethvl 


OH 


NH2 


H 


OCH3 


NHz 


Me 


OCHa 


MHz 


cydopropytmetfiyf 


OCHa 


NHz 


H 


OH 


NHMe 


Me 


OH 


NHMe 


cydopropyiniethvl 


OH 


NHMe 


H 


OCHa 


NHMe 


Me 


OCHa 


NHMe 


cydopfopylmethyf 


OCHa 


NHMe 


H 


OH 


NHCOMe 


Me 


OH 


NHCOMe 


cydopropylmedTyi 


OH 


NHCOMe 


H 


OCHa 


NHCOMe 


Me 


OCHa 


NHCOMe 


. cydopfopytmethyl 


OCHa 


NHCOMe 


H 


OH 


OH 


Me 


OH 


OH 


cydopropyime^yt 


OH 


OH 


H 


OCHa 


OH 


Me 


OCHa 


OH 


cydopropytmelhyi 


OCHa 


OH 


H 


OH 


COaH 


Me 


OH 


C02H 


cydopropytmetliyt 


OH 


C02H 


H 


OCHa 


CO2H 


Me 


OCHa 


CO2H 


cyclopropytmethyl 


OCHa 


COaH 


H 


OH 


COzMe 


Me 


OH 


COzMa 


cyclopropvlmethyl 


OH 


C02Me 


H 


OCHa 


CO2M0 


Me 


OCHa 


C02Me 


cydopropvtmethyl 


OCHa 


COzMo 








R 


H 


OH , 


H 


Me 


OH 


H 


cyctopfopylfTietfiyl 


OH 


H 


H 


OCHa 


H 


Me 


OCHa 


H 


cydoprbpyUnethyl 


OCHa 


H 


H 


OH 


Me 


Me 


OH 


Me 


cycfopropyUnethyl 


OH 


Me 


H 


OCHa 


Me 


Me 


OCHa 


Me 


cydopropyfrnethyf 


OCHa 


Me 


H 


OH 


NHz 


Me 


OH 


NHz 


cydopfopyimethyf 


OH 


NHz 


H 


OCHa 


NHz 


Me 


OCHa 


NHz 


cydopfopytmethyl 


OCHa 


NHz 


H 


OH 


NHMe 


Me 


OH 


NHMe 


cydopropylmethyf 


OH 


NHMe . 


H 


OCHa 


NHMe 


Me . 


OCHa 


NHMe 


cyctopropyimethyt 


OCHa 


NHMe 


H 


OH 


NHCOMe 


Me 


OH 


NHCOMe 


cydopfopyfmefhyl 


OH 


NHCOMe 


H 


OCHa 


NHCOMe . 


Me 


OCHa 


NHCOMe 


cydopfopyimethyl 


OCHa 


NHCOMe 


H 






Me 


OH 


OH 


cydopropytmethyl 


OH 


OH 


H 


OCHa 


OH' 


Me 


OCHa 


OH 


cydbpropytmethyl 


OCHa 


OH 


H 


OH . 


COzH 


Me 


OH 


C02H 


cydop ropyimethyt 


OH 


COzH 


H 


OCHa 


COzH 


Me 


OCHa 


COsH 


cydopfopylfnethyf 


OCHa 


CO2H 


H 


OH 


COzMe 


Me 


OH 


COzMe 


CYdopropylmethYi 


OH 


COzMe 


H 


OCHa 


COaMe 


Ma 


OCHa 


COzMe 


cydopropyimothyl 


OCHa 


COiMe 



[0027] The conpounds represented by formula (I) of the present invention (R^ . R^. R^. R"*. R^ and m are defined as 
the same as the above) can be generally produced by quinoline synthesis reaction using ketone compounds repre- 



52 



EP0 911 334A1 



sented by formula (VII) (R\ and are defined as the same as the above) as raw materialf, and aminocartx)nyl 
derivatives presented by formula (VIII) (R^*. R^ and m are defined as the same as the above) or aminobenzonitrile deriv- 
atives represented by formula (IX) (R^ and m are d^ined as the same as the above), as shown in Scheme 1. Of the 
compounds represented by formula (I), compounds whierein R"^ is NR^^R^\ and R^° and R^^ are each hydrogen can 
simply be produced by using aminobenzonitrile derivatives represented by fonnula (IX). 




Scheme 1 (I) 



[0028] In the present invention, quinoline synthesis reaction can generally be effected in the presence of an appropri- 
ate acid according to demand In an appropriate solvent. Examples of the solvent include alcoholic solvents such as 
methanol, ethanol, and the like; organic cartxjxylic acid solvents such as formic acid, acetic add. propionic acid, and 
the like; hydrocarbon solvents such as benzene, toluene, and the like; ether solvents such as diethyl . ether. THF. and the 
like; halogenated hydrocariDon solvents such as chloroform, dichloromethane. dichloroethane. and the like; ester sol- 
vents such as ethyl acetate, and the like; apr^^tic polar solvents such as DMF, DMSO, and the like; water; and solvent 
mixtures thereof. Particularly, alcoholic solvents, organic acid solvents, and solvent mixtures of hydrocarbon solvents- 
aprotic polar solvente are preferably used. As reaction conditions, normal hearing conditions, azeotropic conditions or 
heating concentration conditions are preferably used. Examples of acids include any general acids such as inorganic 
acids such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, and the like; organic carboxylic acids such as 
formic add, acetic acid, propionic acid, and the like; organic sulfonic acids such as methanesulfonic acid, p-toluenesul- 
fonic acid, camphorsulfonic acid, and the like; Lewis acids such as zinc chloride, phosphorus trichloride, scandium tri- 
flate. and the like. Of these acids, hydrochloric acid, sulfuric acid, phosphoric add, formic acid, acetic acid, propionic 
acid, methanesulfonic acid, p-toluenesulfonic acid, and scandium triflate are preferably used. 

[0029] Of ketone compounds represented by formula (VII) and used as raw materials for quinoline synthesis reaction, 
connpounds In which both of and R^ are hydroxy, and R^ is hydrogen, methyl, allyl and cyclopropylmethyl are gener- 
ally known as noroxymorphone, oxymorphone. naloxone, and nartrexone, respectively, and a compound in which is 
hydroxy. is methoxy. and R"" is hydrogen is generally known as noroxycodone. These compounds can be used with- 
out any change. Ketone compounds (VII) in which R^ is a group other than the above can be prepared from noroxymor- 
phone or noroxycodone in which R^ is hydrogen by using the method disdosed in the document [J. Med. Chem.. Vd. 
35, 4329 (1 992).] or the like. Specifically, by using ketone compounds (R^ and R^ are defined as the same as the above) 
represented by formula (VII*) in which R** is hydrogen, ketone compounds represented by formula (VI I) can be prepared 
by (1) alkylation reaction using an alkyi halide R''-X^ (wherein X^ represents chloro, bromo. iodo, or p-toluenesulfony- 
loxy) in the presence of an appropriate base, or (2) acylation reaction using an appropriate acid chloride R^®-CO-CI 
(wherein R^* represents a group in which one terminal cartponyl is removed from R^) according to a general method. 
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as shown by the formula on the upper right of Scheme 2. The compounds of formula (I) can be produced by quinoline 
synthesis reaction using the thus-obtained ketone compounds represented by formula (VII) as raw materials, 
[0030] Of compounds (I) of the present invention, compounds in which is hydrogen, alkyl having 1 to 5 cartxjn 
atoms, aryl having 6 to 12 carbon atoms, NR^°R''\ OR^^ COOR^^. or CONR^^^R^^ (therein R*"^. R^^ and R^^ in^ie. 
pendently represent alkyl having 1 to 5 cariDon atoms, aralkyi having 7 to 13 carbon atoms, or alkahoyi having 1 to 5 
cartDon atoms; and R^^. R^^ and R^^ independently represent alkyl having 1 to 5 caston atoms, aryl having 6 to. 12 car- 
bon alonts, or aralkyi having 7 to 1 3 carbon atoms) can also be produced by the method shown by the fomiuia on the 
under left of Scheme 2, In other words, such compounds can be produced by general alkyiation or acylation reaction of 
an amino group by using compounds (0 (R^, R^, r^^ rS ^ defined as the same as the above) produced by 
quinoline synthesis reaction using the l^one cornpounds (VII*) (R^ and R^ are defined as the same as the above) as 
raw materials. As a method for alkyiation or acylation reaction of the amino group, any one of the methods (1). (2). (3) 
and (4) below can be used. Namely, by using the compounds (0 of the present invention, tiie compounds (I) can be 
produced by (1) alkyiation reaction using an alkyl halide R^ -X^ (wherein is def ined as tiie same as the above) in the 
presence of an appropriate k5ase, (2) reducrlve amination reaction using an appropriate aWehyde R^'^-CHO (wherein 

Rib 

represents a group otjtained by removing a methylene terminal from R^) and a reducing agent such as sodium 
cyanoborohydride, sodium triacetoxyborohydride. or the like, or hydrogehation reaction, (3) acylation reaction using an 
apprcpriate acid chloride R^*-CO-CI (R^* is defined as tiie same as the above) according to a general metiiod, or (4) a 
method comprising acylation using an appropriate acid chlor'de R'^^-CO-CI (R"*^ is defined as the same as tiie above) 
and then reduction of amkie by using a reducing agent such as lithium aluminum hydride, borane, or tiie like. 
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50 [0031] When an organic carboxylic acid solvent is used as a reaction solvent for quinollne synthesis reaction using 
the ketone compounds (VII') (wherein and are defined as the same as the above) as raw materials. In some 
cases, compounds in which nitrogen at the 17-position is acylated are obtained. For example, the use of acetic acid 
sometimes produces compounds (H. as shown in Scheme 2a. In this case, compounds (I") can be converted Into com- 
pounds (0 in which R^ is hydrogen, by hydrolysis reaction. 

S5 
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[0032] By applying the production method disclosed in U.S. Patent No. 4,81 6.586, of the compounds represented by 
formula (0 of tfie present invention, compounds represented by formula ( la) in which R"* is hydrogen (R^ , R^, R^. R^ and 
m are defined as the same as the atxsve) can be produced by reacting the ketone compounds represented by formula 
3S (VII) and aminobenzaldehyde derivatives (VII la) (R^ is defined as the same as the above) in which R^ of aminocarbonyl 
derivatives of the formula (VIII) shown in Scheme 1 is hydrogen, as shown In Scheme 3. 

[0033] Exarrptes of the solverrt used include alcoholic solvents such as methanol, ethanoi; and the like; organic car- 
t>oxyitc acid solvents such as formic acid, acetic acid, propionic acid, and the like; hydrocart^on solvents such as ben- 
zene, toluene, and the like; and solvent mixtures thereof; particularly, ethanol. acetic acid, and tolvene are preferable. 

40 Examples of the add inclucle inorganic acids such as hydrochlonc acid, sulfuric add, nitric ackl. phosphoric acid, and 
the like; organic cartxsxylic adds such as formic add. acetic acid, propionic add, and the like; organic sulfonic acids 
such as methanesutfonic acid, p-toluenesulfonic acid, camphorsulfonic acid, and the like; Lewis adds ^ch as zinc chlo- 
ride, phosphorus trichloride, scandium trifiafte. and the \i\ke\ particularly, hydrochloric add and metfianesulfonic acid are 
preferable. 
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Scheme 3 



[0034] Compounds r^reserrted by the formula (la) can also be produced by reacting compounds represented by for- 
mula (X) (R\ arxJ are defined as the same as the above) and acid addition salts or free compounds of aniline 
derivatives represented by formula (XI) (R^ is defined as the same as the above) in coexistence with an appropriate add 
according to demand, as shown in Scheme 4 




aa) 

Scheme 4 



[0035] The compounds represented by formula (X) used as raw materials can be produced by reacting ketone com- 
pounds represented by formula (VII) and dimethylformamide dimethylacetal in a hydrocarbon solvent such as beruene, 
toluene, or the like, according to the method disclosed in the document [J. Med. Chem., 24, 1445 (1981)]. as shown in 
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S<^eme 5. However, in the use of ketone compounds in which of ketone compounds represented by formula (VIO is 
hydroxy, in some cases, the hydroxy group is methylated to compounds represented by formula (X) in which is meth- 
oxy. 
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[0036] Examples of the solvent used in reaction of compounds represented by the formula (X) and compounds rep- 
resented by the formula (XI) shown in Scheme 4 include alcoholic solvents such as methanol, ethanol. and the like; 

25 organic cartioxylic add solvents such as formic add. acetic add. propionic add. liactic acid, and the Dke; hydrocartjon 
solvents such as Ijenzene, toluene, and the like; and sdvent mixtures thereof; particularly, acetic acid and lactic add 
are preferable. Examples of the acid indude inorganic acids such as hydrochloric acid, ailfuric add, nitric add. phos- 
phoric add, and the like; organic cartx)xy!ic acids such as formic add. acetic acid, propionic add. lactic add. and the 
Hke; organic sulfonic acids such as methanesulfbnic acid, p-toluenesulfonic add. canphorsulfbnic acid, and the like: - 

30 Lewis acids such as zinc chloride, phosphorus trichloride, scandium trif late, and the like; generally, the use off acetic 
add also used as the solvent produces sufficient effects. In some cases in which an intermediate is predpitated during 
reaction, the intermediate is filtered off. and dissolved in an appropriate solvent to effect reaction again. In purification 
of the compounds (la) of the present invention, the residual intermediate can easily be sometimes removed by hydrol- 
ysis reaction, 

35 [0037] Of the compounds of fonnula (I) of the present inventfon, conpounds represented by formula (lb) (R\ R^. R^. 
R^ and m are defined as the same as the above) in which R"* is NR^^R^^ . and R^^ and R^^ are each hydrogen can t>e 
produced by reacting ketone compounds represented by formula (VII) and aminobenzonitriie derivatives represented 
by fomnula (IX) (R^ and m are defined as the same as the above) in coexistence with an appropriate acid according to 
demand, as shown in Scheme 6, 
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[003d] Examples of the solvent indude alcoholic solvents such as methanol, ethanol. and the like; organic cartxjxylic 

25 . acid solvents such as formic acid, acetic acid, propionic acid, and the like; hydrocartxjn solvents such as iDenzene. tol- 
uene, and the like; water; and solvent mixtures thereof: particularly. hydrocarlx)n solventis such as benzene, toluene, 
and the like; organic cartxjxyllc acid solvents such as acetic acid and propionic acid, and the like; water; and solvent 
mixtures thereof are preferable. Particularly, the use of toluene or acetic add produces good results. Examples of the 
acid include inorganic acids such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric add, and the like; organic 

30 caitx)xylic acids such as formic acid, acetic add. propionic acid, and the like; organic sulfonic ackls such as meth- 
anesulfonic acid, p-toluenesulfonic add. camphorsulfonic acid, and the like; Lewis acids such as zinc chloride, zinc 
trichloride, cuprous chloride, phosphorus trichloride, scandium trrflate. and the like. Particulariy. hydrochloric acid, sul- 
furic acid, acetic acid, propionic add. methanesulfonic acid, zinc chloride, cuprous chloride, scandium triflate are pref- 
erable; the use of acetic add. propionic acid or scandium triflate produces good results. 

35 [0039] The aminobenzonitrile derivatives (IX) used in the reaction shown in Scheme 6 may be commercially availabile 
compounds.or prepared from corresponding aniline derivatives (R^ and m are defined as the same as the above) 
by using the method disdosed in the document [Synth. Comm.. 20(1). 71 (1990)]. as shown in Scheme 7. The ami- 
nobenzonitrile derivatives (IX) used can also be prepared from corresponding nitrobenzonitrile derivatives (XII) (R^ and 
m iare defined as the same as the above) by reduction of a nitro group using the method disclosed in the document [J, 

40 Med. Chem., 24, 742 (1981)}. as shown in Scheme 8. 
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[0040] Of the compounds of formula (I) of the present invention, compounds represented by formula (kj) (R\ R^, R^. 

and m are d^med as the same as the above) in wWch R'^ is NR^^R^^ R^o is hydrogen, alkyi having 1 to 5 carbon 
atoms, aralkyl having 7 to 1 3 carbon atoms, or alkanoyi having 1 to 5 carbon atoms..and R^ is independently alkyi hav- 
ing 1 to 5 carbon atoms, aralkyl having 7 to 13 cartx)n atoms, or alkanoyi having 1 to 5 cartoon atoms can be produced 
by alkylatipn or acylation of amino groups in compounds represented by fomnula (Ic) (H\ R^. R^, R^, m and R^° are 
defined as the same as the above) according to a general method, as shown in Scheme 9. 
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[0041] In the scheme 9. of compounds represented by formula (Ic) and used as raw materials, compounds repre- 
sented by formula (Ic*) (R^ , R^. R^. rS and m are defined as the same as the above) in which R^° is R^*^* which is alkyI 
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having 1 to 5 cait)on atoms, aralkyl having 7 to 13 cart)on atoms, or alkanoyl having 1 to 5 carbon atoms, can be pro- 
duced by alkylation or acylation of the amino groups by a general method of converting the amino groups using com- 
pounds represented by formula (lb) as raw materials, as shown in Scheme 10. 
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Scheme 10 



10042] As described above, examples of the general method of converting the amino groups include (1) a method 
using a hafide R"-X^ (wheren is defined as the same as the above) in. the presence of an appropriate base (2) 
reductive amination reaction using an appropriate aldehyde R^^^-CHO (wherein R^^* represents a group obtained by 
removing a methylene terminal from R^ ^) and a reducing agent such as sodium cyanoborohydrlde. sodium triacetoxy- 
borohydride. or the like, or hydrogenation reaction. (3) acylation reaction using an appropriate acid chloride R^^'^-CO- 
Cl (R represents a group obtained by removirig a cartDonyl tenninal from R^ ^) accoixJing to a normal method, and (4) 
an alkylatioa method comprising acylation using an appropriate acid chloride R.^^^-CO-CI (R^^*' is defined as the same 
as the above) and then reduction of amide by using a redudng agent such as lithium alumirium hydride, borane. or the 
like. However, of compounds represented by formula (Id), in some cases, compounds (W) in which R^ and/or R^ is 
hydroxy aro preferably produced by protecting the con-esponding >rydroxy groups of the compounds (Ic) as raw materi- 
als by appropriate protective groups, and then renwing tiie protective groups by the above alkylation or acylation 
method. * - * 

[0043] The method shown in. Scheme 9 is described in further detail below. Of the compounds of formula (Id) of the 
present invention, compounds in which R^^ is hydrogen, alkyi having 1 to 5 cartDon atoms, or aralkyl having 7 to 1 3 car- 
bon atoms, and R is alkyI having 1 to 5 cartDon atoms, or aralkyl having 7 to 1 3 carbon atoms, can simply be produced 
by reacting compounds represented by formula (Ic) of tiie present invention and aldehyde represented by R^'^^.q^^q 
(R ^ represents a group obtained by removing terminal metiiylene from ^) under acidic or basic conditions, and then 
reducing the resultant Imine or iminium compounds. The. reaction of converting to tiie imine or iminium compounds is 
generally effected by using an alcoholic solvent such as methanol, etiianol. or the like, an ether solvent such as THF or 
the like, or a hydrocarbon solvent such as benzene, toluene, or the like as a solvent hydrochloric acid, sulfuric acid 
acetic acid, p-toluenesulfonic acid, camphorsulfbnic add. or titanium tetrachloride as an acid, and piperidine or the like 
as a base; the solvent, the acid and the base are riot limited to these compounds. General methods of reduction reac- 
tion include methods using sodium borohydride. sodium cyanoborohydride. sodium triacetoxyborohydride. lithium boro- 
hydride. or tfie like as a reducing agent in an alcoholic solvent such as methanol, ettianol. or tiie like; the reduction 
methods are not limited to tiiese methods. 

[0044] For example, of the compounds of formula ( W) of the present invention, compounds in which R^° is hydrogen. 
alkyI having 1 to 5 carbon atoms, or aralkyl having 7 to 13 caibon atoms, and R^^ is alkanoyl having 1 to 5 carbon 
atoms, can be produced by condensation of compounds represented by formula (Ic) of tiie present invention with a car- 



- , ^ 1 . w. • v^/ui iwo I xs^ji u«u uy luf f Tiuia v*w or xne present invention witn a a 

boxylic acid chlorkJe R^^*-CO-a. a cartxjxylic add anhydride (R^^^0)20 or a carboxylic acid R^^^-COOH (R^^* 
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defined as the same as the above). Condensation with a carboxylic acid chloride R^'' ®-CO-G or a carboxylic acid anhy- 
drde (R^^®C0)20 can be effected by using, as a base, a tertiary annine such as triethylamlne. diisopropyiethyfamine. 
proton sponge, or the like, an organic base such as pyridine, dimethylamlnopyridine, imidazole, or the like, or an inor- 
ganic base such as potassium cartDonate. sodium carbonate, sodium hydrogencarbonate, sodium hydroxide, potas- 

5 sium hydroxide, or the fike; as a solvent a halogenated hydrocart^on solvent such as dichioromethane. ctiloroform, 
cartxjn tetrachloride. 1.2-dfchloroethane, or the Oke. an ether solvent such as diethyl ether. THF, dioxane. or the like, 
pyridine, water or a solvent mixture thereof. Condensation with a cartdoxyGc acid R''''*-CCX)H can be effected by using 
any one of generally known condensaticfn agents. In condensation reaction with a cartxjxylic acid chloride, a carboxylic 
add anhydride or a cartxjxyllc ackJ, particularly in the case of compounds represented by formula (Ic) In which or R^ 

10 is hydroxy, the hydroxyl groups also react at the same time to obtain products. In this case, the products are hydrolyzed 
under basic conditions after the condensation reaction to obtain conpounds represented by formula (W) in which R^ 
and are hydroxy The hydrolysis reaction can be effected by using an inorganic base such as potassium caibonate. 
sodium carbonate, sodium hydrogencartxDnate, sodium hydroxide, potassium hydroxide, or the like, particularly potas- 
sium cartjonate or sodium hydroxide, as a base in a solvent such as water, an alcoholic solvent such as methanol, eth- 

15 anol, or the like, an ether solvent such as diethyl ether, DME. dioxane, or the like, a mixture thereof, or a solvent to which 
a halogenated hydrocarbon solvent such as dichioromethane, chloroform or the like is appropriately added in the case 
of low solubility. For example, of the compounds (Id) of the present invention, particularly compounds in which both R^*^ 
and R"* are methyl can simply be produced by general methylatfon reaction using compounds represented by formula 
(lb) as raw materials, and formaldehyde and formic acid. 

20 [0045] Of the compounds represented by formula (I) of the present invention, compounds represented by formula (!e) 
(R^ . r2, r3, r5 aricl R^2 are defined as the same as the above) in which R"* is OR^ ^ can be produced by diazotization 
of compounds represented by formula (lb) of the present invention, and then solvolysis by reacting with water or an 
alcohol represented by R^^H (R"^^ jg defined as the same as the above), as shown in Scheme 1 1 . 
[0046] The diazotization reaction can generally be effected by using sodium nitrite in coexistence with an add such 

25 as hydrochloric add. sulfuric add. phosphoric add. or the like in a solvent such as water, acetic ackf or a solvent mixture 
thereof, or using all^^ nitrite such as isoamyl nitrite in a solvent such as methanol, ethanol. or the like. The subsequent 
solvoh^ls can generally be cairied out by heating in water or an alcoholic solvent represented by R^^OH (R^^ is defined 
as the same as the above). 
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Scheme 11 



55 [0047] Of the compounds represented by formula (I) of the present invention, compounds represented by formula ( If) 
(R"* . r2. r2. R^, m and R^^ are defined as the same as the above) in which R^ is substituent R"*^ comprising alkyi having 
1 to 5 cartx5n atoms, hydroxyalkyi having 1 to 5 cartxin atoms, or aryl having 6 to 12 carbon atoms (which may be sub- 
stituted by at least one substituent R*"^) can be produced by reacting ketone conpounds represented by formula (VII) 
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and compounds represented by the formula (Vlllb) (R^, m and are defined as tfie same as the above) in which of 
the aminocartxjnyl derivatives represented by the formula (VIII) shown in Scheme 1 . is R^. under acidic conditions, 
as shown in Scheme 12. 

[0048} Examples of the solvent include alcoholic solvents such as methanol, ethanol. and the like; organic carboxyfic 
acid solvents such as fbmiic add. acetic acid, propionic acid, and the like; aprotic polar solvents such as DMF. DMSO, 
or the like. hydrocartx>n solvents such as benzene, toluene, and the like; the use of ethanol or acetic acid generally pro- 
duces sufficiently satisfactory effects. Examples of the acid include awide range of acids such as inorganic acids such 
as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, and the like; organic carboxylic acids such as formic add. 
acetic acid, propionic acid, and the like; organic sulfonic acids such as methanesulfonic add, p-toluenesulfonic acid, 
camphorsulfonic acid, and the like, Lewis adds such as zinc chloride, phosphorus trichloride, scandium triflate, and the 
like. Particularly, hydrochloric acid, sulfuric add. acetic add, methanesulfonic add. and scandium triflate are preferable; 
particularly, the use of acetic ackl or methanesulfbntc acid produces good results. 




(If) 

Scheme 12 



[0049] Of the compounds represented by formula (I) of the presnet invention, compounds represented by formula (Ig) 
(R'' , r2. R^, R^ m and R"*^ are defined as the same as the akxjve) in which R^ is COOR^^ can be produced by quinoline 
synthesis reaction using ketone conrpounds represented by formula (VII) and aminoketo acid derivatives represented 
by formula (Vlllc) (R^, m and R^^ are defined as the same as the above) in which in the aminocarbonyl derivatives rep- 
resented by formula (VIII) shown in Scheme 1. R^ is CpOR**^, as shown in Scheme 13. 

[0050] Of the compounds represented by formula (Ig). conrpounds represented by formula (Ih) (R"", r2, r3, r5 and m 
are defined as the same as the above) in which R*^^ is hydrogen can aIso.be produced by quinoline synthesis reaction 
using ketone compounds represented by formula (Vll) and isatin derivatives represented by formula (\f\\\d) (R^ and m 
are defined as the same as the above), which are cyclic anhydrides of aminoketo add derivatives (Vlllc), as shown in 
Scheme 14. 
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[0051] In Scheme 14, quinoline synthesis reaction can be effected in the presence of an appropriate acid or base 
according to demand. Examples of the base used include sodium hydroxide, potassium hydroxide, sodium alkoxide, 
and the like; and preferable examples of the solvent used in this case include alcoholic solvents such as methanol, eth- 
anol. and the like; ether solvents such as diethyl ether. THF, and the like; water: and solvent mixtures thereof. Examples 
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of the acid include inorganic acids such as hydrochloric acid, sulfuric add. nitric acid, phosphoric add. and the like; 
organic cart>oxylic acids such as formic acid, acetic add. propionic acid, and the like; organic sulfonic acids such as 
methanesulfonic acid, p*toluenesulfonic acid, camphorsulfonic acid, and the like; Lewis adds such as zinc chloride, 
phosphorus trichloride, scandium trtflate. and the like; particularly hydrochloric add, sulfuric acid acetic add are pre- 
s ferred- in this case, examples of the solvent used include alcoholic solvents such as methanol, ethanol. and the like; 
organic cartoxytic adds such as Ibrniic add, acetic add, propionic acid, and the like; aprotic solvents such as DME and 
the like; water; and solvent mixtures thereof. 

[0052] Of the compounds represented by formula (If) shown in Scheme 12. compounds in which is hydroxyalkyi 
having 1 to 5 catton atoms can t>e produced as described above; particularly, compounds represented by formula (li) 
10 (R^ , r2. r3, and m are defined as the same as the above) in which R^ is hydroxymethyl can also be produced by 
reduction of compounds of the present invention represented by formula (Ig), as shown in Scheme 15. 



75 



20 



25. . 



30 




Scheme 15 



[0053] Examples of redudng agents include metal halkle compounds having sjrong reducing power, such as lithium 

40 aluminum hydride, diisobutylaluminum hydride, lithium borohydride, ditx^rane. a combination of an appropriate Lewis 
acid and sodium borohydride. and the like; particularly aluminum lithium fiydride. lithium borohydride, and diborane are 
preferable. In the use of lithium aluminurh hydride, lithium borohydride, or diborane, ether solvents such as THF, diethyl 
ether, DME, dioxane. and the like are preferably used as the solvent; particularly THF is preferably used. In the case of 
diisobutylaluminum hydride, hydrocarkx)n solvents such as benzene, toluene, and the like are preferably used. In the 

45 case of sodium borohydride. alcohollic solvents such as methaonl, ethanol. and the like are preferably used. 

[0054] Of the compounds represented by formula (Ig) of the present invention shown in Scheme 1 3, compounds rep- 
resented by formula (Ig*) (R"". R^, R"*, R^ and m are defined as the same as the above) in which R^^ is R^^* which is 
alkyi having 1 to 5 cart)on atoms, or aralkyi having 7 to 13 carbon atoms can be produced by the method shown In 
Scheme 13; such compounds can also be produced by another method comprising esterrfying the compounds repre- 

50 sented by formula (Ih) of the present invention, as shown in Scheme 16. 

[0055] Examples of the esterification method using compounds represented by formula (Ih) of the present invention 
include (1) a method of reacting with an alcohol represented by R^^^H (R^^ is defined as the same as the above) in 
the presence of an appropriate add, (2) a method of reacting with thionyl chforlde or oxalyl chloride to convert the com- 
pounds to acid chlorides represented by formula (XIII) (R\ R^, R^, R^ and m are defined as the same as the above), 

55 and then reacting with an alcohol represented by R^^^H (R^^ is defined as the same as the above) in the presence 
of an appropriate base according to demand, and a method of reacting with diazomethane or trimethylsilyldiazometh- 
ane to obtain methyl esters, particularly when R^^ is methyl; the esterification methods are not limited to these meth- 
ods. 
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[0056] Of the compounds represented by formula (I) of the present invention, compounds represented by formula (!i) 
(R\ r2, ni R^^ and R^^ are defined as the same as the above) in which R^ is CONR^^R^^ can be produced by 

amidation of compounds r^resented by formula (Ih) of the present invention, as shown In Scheme 1 7. 
[0057] Examples of the amidation method using the compounds represented by formula (Ih) include (1) a method of 
so condensation using an amine represented by R^^R^^NH (R^^ and R^^ are defined as tine same as the above) and ah 
appropriate condensation agent according to demand, and (2) a metiiod of reacting with thionyl chtoride or oxalyl chlo- 
ride to convert to add chlorides represented by formula (XIII). and then condensation with an amine represented by 
R''^R^^NH (R^^* and R^^ are defined as the same as the above) In the presence of an appropriate base according to 
demand; tiie amidation method is not limited to these methods. 

55 
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(li) 



Scheme 17 



[0058] Of the compounds represented by formula (I) of the present invent'on. compounds represented by formula (Ij) 
(R\ and R^ are defined as the same as the above) in which R^ and R^ substituted at the peri-position form 

together R^-R^, NR^^CO. wherein R^^ is hydrogen, can be produced by quinoline synthesis reaction using ketone com- 
pounds represented by formula (VII) and aminophthatonitrile derivatives represented by formula (IXa) (R^ is defined as 
the same as the above) in the presence of an appropriate add according to demand, as shown ih Scheme 1.8. 
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[0059] Examples of the solvent include alcoholic solvents such as methanol, ethanol. and the like; organic carboxyllc 
add sdvenls such as formic acid, acetic acid, propionic acid, and the like; hydrocarbon solvents such as benzene, tol- 
uene, and the nke; aprotic polar solvents such as DMF. DMSO. and the like; and solvent mixtures thereof; particularly 
ethanol, acetic add, toluene, and a DMF4Denzene mixed solvent are preferable. As reaction conditions, normal heating 
conditions, azeotropic conditions, heating concentration conditions, and the like are preferably used. Examples of the 
acid indude inorganic adds such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric add. and the like; organic 
cartx)xylic adds such as formic acW. acetic acid, propionic acid, and the like; organic sulfonic acids such as meth- 
anesulfonic add. p-toluenesulfonic add, camphorsulfonic add, and the Oke; Lewis acids such as zinc chloride, zinc 
trichloride, phosphorus trichloride, scandium triflate, and the like. Particularly, acetic acid which is also used as a sol- 
vent. methanesuHbnic acid, and scandium triflate are preferable. 

[0060] At the same time, compounds represented by formula (lo) below are sometimes obtained. Particularly, when 
a DMF4}enzene mUed solvent is used as the solvent, and methanesulfonic acid is used as the add. the conpounds 
represented by formula (lo) can be produced in high yield. 



NH 




[0061] Of the compounds represented by formula (I) of the present invention, compounds represented by formula (Ip) 
(R\ R^. and are defined as the same as the above) in which R"* and R^ substituted at the peri-position form 
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15 



SO 



25 



together R -R^ NR«CO. wherein Ri« is alkyi havirjg l to 5 carlxjn atoms, cydoalkylalkyl having 4 to 7 cartson atoms 
arall^yl having 7 to 13 cartson atoms, or allonoyi having 1 to 5 carbon atoms, can be produced by alltylation or acytation 
of compounds represented by formula (ID according to a general method, as shown in Scheme 18-2 



10 




Alkylation. 
or acylation 
^ 




Scheme 18-2 
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35 



1^ ^T'^^ methods of converting amino groups indude (1) a method of alkylation using a 

naiide R -X (X is defined as the same as the above) in the presence of an appropriate base, and (2) a method of 
acjdation. using^n appropriate add cNoride Ri«>-CO-CI (R^^b represents a group obtained by removing one terminal 
caitionyl from R^^) according to a general method. 

S compounds represented by formula (I) of the present invention, compounds represented by formula (Ik) 
(R .R .R ,R andR are defined as the same as the above) in which R^^ is NR^OriIj^^j, pi o 3^ r1i 
R IS substituted at the peri-positibn of R^ and is COOR^ can be produced by solvolysis of the compounds represented 
by formula (Ij) of the present invention under generally used conditions such as acidic or basic conditions in water or an 
alcohol represented by R'OH (R^ is defined as the same as the above), as shown in Scheme 19 
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[0064] Examples of the ackJ include Inorganic acids such as hycb-ochloric add, sulfuric acid, nitric acid, phosphoric 
acid, and the like; the use of hydrochloric add generally produces good results. Examples of the base Include inorganic 
bases such as potassium carbonate, socfium cartx)nate. sodium hydrogencartx>nate. sodium hydroxide, potassium 
hydroxide, and the like; the use of sodium hydroxide generally produces good results. 

[0065] Of the compounds represented by formula (I) of the present invention, compounds represented by formula (Im) 
(R^, R^, R^, R^ and m are d^ined as the same as the above) in which R^ is methoxy can be converted to conpounds 
represented by formula (In) {R^ R^. R^ R^ and m are defined as the same as the above) in which R^ is hydroxy, by 
general demethylation reaction of phenofic methyl ether, as shown oi Scheme 20. 




Demethylation 
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[0066] The demethylation reaction can be effected under generally known conditions; particularly the reaction can be 
effected by a method using dichlorornethane. chloroform or 1 ^-dichloroethane as a solvent, and boron tribromide [Doc* 
ument: Tetrahedron Vol. 24. 2289 (1968)] or boron trichloride, or a method using a thioalkoside, particularly sodium 
thioethoxide [Document: Tetrahedron Lett, 1327 (1970)] in DMF generally. The demethylation reaction also pemiits 
demethylation of a methoxy group which is present as a substituent other than in the conpounds represented by 
formula (I) of the present invention. 

[0067] Conversely, of the compounds represented by formula (I) of the present invention, compounds represented by 
formula (Im) (R^ , R^, R^ R® and m are defined as the same as the above) in which R® is methoxy cari also be produced 
by methylation of the phenolic hydroxyl group in compounds represented by formula (In) (R\ R^. R"*. R^ and m are 
defined as the same as the above) in which R^ is hydroxy, according to a general method, as shown in Scherhe 21 . 




.am) 

Scheme 21 



[0068] The methylation reaction can be effected under generally known conditions: particularly the reaction can pref- 
erak)ly be effected by a method using methyl iodide in coexistence with an inorganic base such as sodium cartx>nate. 
potassium cartx>nate. lithium carbonate, sodium hydroxide, potassium hydroxide, or the like, in a solvent such as DMF, 
acetone, or the like, or in the presence of sodium hydride in an ether solvent such as THF or the like, or a method using 
diazomethane in coexistence with silica gel in a solvent such as diethyl ether or the tike. 

[0069] As a result of in vivo pharmacological evaluation, the quinolinomorphinan derivatives of the present invention 
represented by formula (0 exhibit excellent effects on disorders of the cerebral nerve cells, as described in the exam- 
ples below. Therefore, the compounds of the present invention can be used as agents for curing • preventing cerebral 
disorders, i.e., medicines useful lor ameliorating various cerebral diseases and aftereffects thereof, and preverrting the 
recurrence thereof. Specifically, it was made apparent that the compounds of the present invention can be used as ther- 
apeutic agents for cerebral stroke, therapeutic agents for traumatic cerebral diseases, therapeutic agents for cerebral 
edema, therapeutic agents for ischemic diseases, therapeutic agents for cerebral neurodegenerative diseases, and 
therapeutic agents for aftereffects of cerebral diseases. The compounds of the present invention exhibited the excellent 
neuroprotetive action on damages of the cerebral nerve cells, and it was thus found that the compounds of the present 
invention are useful as cerebral neuroprotective agents which inhibit ischemic or hemorrhagic cerebrovascular dis- 
eases, traumatic cerebral diseases and vanous cerebral neurodegenerative diseases by the protecting action on the 
cerebral nerve cells. 

[0070] The therapeutic agents for cerebral stroke are medicines used for curing, ameliorating or preventing ischemic 
or hemorrhagic cerebral stroke, specifically, cerebral infarction (cerebral embolism, cerebral thrombosis), cerebral hem- 
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orrhage, subarachnoid hemorrtiage, transient ischemic attack (TIA), hypertensive encephaiophathy, etc. The therapeu- 
tic agents for traumatic cerebral cGseases are medicines used for ameliorating cerebral disorder caused by trauma and 
functional disorder of the brain accompanied thereby, and ameliorating aftereffects. The therapeutic agents for cerebral 
edema are medicines used for ameliorating, curing or preventing cerebral edema caused t>y a lesion of hemontiage, 

5 infarction, tumor, trauma, or tiie like which occurs in tiie brain, or an increase in intracranial pressure to ameliorate dis- 
orders of the cerebral nerve cells due to cerebral edema The therapeutic agents for Ischemic diseases are medicines 
used for curing, ameliorating or preventing the cerebral disorders caused by insufficient supply of oxygen and glucose 
to tfie cerebral nerve cells on the basis of Ischemia due to hypoxia, hypoglycemia, drug poisoning, or the like. The tiier- 
apeutic agents for cerebral neurodegenerative diseases are medicines used for curing, ameliorating or preventing cer- 

10 ettfBl diseases such as Alzheimer's disease, Parkinson's disease, Huntington's chorea, diffuse Lewy's bodies, 
Creutzfeldt-Jakob's disease, and the like, which cause disorders of the cerebral nerve cells accompanied with degen- 
eration of the nerve cells. The therapeutic agents for aftereffects of cerebral diseases are medicines used for curing, 
ameliorating or preventing aftereffects caused by tiie above cerebral disorders, such as cerebrovascular dementia, 
amnesia, disorder of consciousness, motor paralysis, allophasts, sensory disorder, mental disorder, memory disotder. 

75 and the like. 

[0071] In the clinical use of the agent for curing • preventing cerebral disorder of the present invention, a free k>ase 
or salt thereof may be used, and additives such as an excipient. a stabilizer, a preservative, a buffer, a solubilizer, an 
emulsffier. a diluent an feotonizing agent, etc. may be appropriately mixed. As an administration form, either parenteral 
administration or oral administration produces sufficient effects. Administration formulations include an injection, a tab- 
20 let, a liquid, a capsule, granules, a powder, and the like, and these formulations can be produced by known formulation 
technques. Although the dosage is appropriately selected in accordance with tiie symptoms, age and body weight of 
a patient, the administiration method, etc. , the amount of tiie effective component per adult Is 0.0001 mg to 1 0 g per day. 
preferably 0.001 mg to 1 g per day, and the agent can be administered once or divided into several doses. 

25, [Examples] 

[0072] Altiiough the present invention is descrfoed in detail t>elow with reference to reference examples and exam- 
ples, the present invention is voX Gmited to these example. 

30 [Reference Example 1] 

17-<;ycIopropylmetiiyl-6, 7-dehydro-4,5a-epoxy-3,14p-dihydroxy'€.7,2\3*<|uind 1 • metiianesuHbnate 

[0073] This compound was synthesized In accordance with the metixxJ disclosed in U.S. Patent No. 4.816.586. 4.69 
35 g (12.4 mmoO of 17-cydopropylmethyl-6-oxo-4,5a-epoxy-3.14p-dihydroxymorphinan hydrochloride, and 3.0 g of o-ami- 
nobenzaldehyde. were added to 100 ml of etiianol. and 0.81 ml (12.4 mmoi) of metinanesulfonic add was added to the 
resultant rnixhjre. followed by heating under reflux for 2.5 hours. The reaction solution was concentrated under reduced 
pressure, and an aqueous saturated sodium hydrogencarbpnate solution to the resultant residue, followed by extraction 
with ethy! acetate. The organic layers were together dried over anhydrous sodium sulfate, and then coroentrated. Meth- 
40 anol was added to the residue to obtain 4.12 g (yield 78 %) of free titie compound as crystals. The thus-obtained com- 
pound vwas dissolved in metiianol, and nriethanesulfonic acid was added to the resultant solution to isolate a salt of the 
compourxi. 

[Reference Example 2] 

45 

1 7K;yd6propylmetiiyl-6,7<lehydro-4,5a-epoxy-14p-hydroxy-3-metiioxy-6.7,2\3H7',8'-berizoquinol^ 2 • 

methanesuKbnate . 

[0074] 3.18 g (7.75 mmoO of 17-cydopropylmethyl-6-oxo-4,5a-epoxy-14p-hydroxy-3-methoxy-7-[(dimethylT 
so ami no) methylene] mprphinan produced in accordance with the method disclosed in the document [J. Med. Chem., 24, 
1445 (1981)] was dissolved in 15 ml of triftuoroacetic acid, and 5.57 g (31.0 mmol) ot a-naphthylamine hydrochforide 
was added to the resultant solution, followed by stirring under heating at 120''C. After 3 ml of trifluoroacetic acid was 
distilled off, the residue was heated under reflux at 120^(3 for 23 hours. After tiie reaction solution was concentrated, an 
aqueous saturated sodium hydrogencaitxsnate solution was added to the residue, followed by extraction with chloro- 
55 form. The organic layers were togetiier dried over anhydrous sodium sulfote. and tiien concentrated. The obtained 
crude product was purified by medium pressure silica gel column chromatography, and then recrystallized from chloro- 
fonn-metiiand to obtain 3.03 g (80 %) of salt-free titie compound. The tiius-obtained compound was dissolved in meth- 
anol-THF. and metfianesulfonic acid was added to the resultant solution to isolate a salt of the compound. 
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[Reference Examples 3 - 7] 

100751 In accordance with the method of Reference Example 2. 4-methoxyaniline. 2-phenylaniline, 1 -amino-5,6.7,8- 
tetrahydronaphthalene, 4-methyIaniline, and 4-(dimethylamino)anirme hydrochloride were used in place of a-naphthyi- 
amine hydrochloride to obtain 17-cyclopropylmethyl-6,7-dehydro-4,5a-epoxy-14p-hydroxy^3-methoxy-6.7.2',3X6'- 
methQxyquinolino)morphinan 3, 17-cyctopropylmethyl-6J<iehydro-4,5a-€poxy-l4p-hydroxy-3-methoxy-6J,2\343'- 
phenylquinolino)morphinan 4, 1 7-cyclopropyImethyf-6,7-dehydro-4.5a-epoxy-1 4p-hydroxy-3-methoxy-6.7,2'.3'-(7\8V 
cyclohexenoquinolino)morphinan 5. 17-cyclopropylmethyl-6,7-dehydro-4.5a-epoxy-14p-hydroxy-3-methoxy-6.72\3*- 
(6*-methylquinolino)morphinan 6. and 17-cyclopropylmethyl-6,7-dehydro-4,5a-epoxy-14p-hydroxy-3-methoxy-6,7,2\3- 
[6 -(dimethyldmino)quinolin6]morphinan 7. respectively. 

[Examples 1-2] 

[0076] In accordance with the method of Reference Exanrple 2, 5-aminoacenaphthene hydrochloride and 1-aminoflu- 
orene were used in place of a-naphthylamine hydrochloride to obtain 17-cycIopropyImethyl-6,7-dehydro-4,5a-epoxy- 
14p-hydroxy-3- methoxy-6.7,2'.3'-(6',6"-ethano-7.8'-ben2oquinolino)niorphinan 8 and 17-cyclopropylmethyl-6.7-dehy- 
dro-4.5a-epoxy-14p4iydroxy-3HrnethQxy-6 J.2\3 -(7\8\3",2Nndenoquinolino)rnorph 9. respectively. 

[Examples] 

17-cyclopropylmethyl-6J<lehydro-4.5a-epoxy-3,14pKlihydroxy-6J.2\3'-(4'-aminoquinol^ 10 • hydro- 

chloride 

[0077] 1^5 g (3.68 mmoJ) of 17-cydopropylmethyi-6-oxo-4,5a-epoxy-3.14p<jihydrQxymorphinan. and 0.50 g (4.39 
mmol) of o-aminobenzohitrile were added to 10 ml of acetic acid, and the resultant mixture was heated under reflux for 
25 hours. The reaction solution was concentrated under reduced pressure* and an aqueous saturated sodium hydro- 
gencartjonate solution was added the resultant residue, followed by extraction with ethyl acetate. The organic layers 
were together dried over anhydrous sodium sulfate and then concentrated, and the resultant aude product was purified 
by medium pressure silica gel column chromatography (chloroform : methanol = 100:1 20:1) to obtain 0.59 g (37 %) 
of free title compound. The thus-obtained compound was suspended in methanol, and hydrochloric add was added to 
the suspension to isolate a salt of the compound. 

[Examples 4* 14] 

[0078] In accordance with the method of Example 3, 2-amino-4-chloroben2onitrile, 2-amino-4-methy!benzonitrile. 2- 
amino-3-chlorobenzohitri!e. 2-amino-4,5<Iimethoxyben2onitrile. 2-amino-3-fluoroben2onitrile, 2-amino-5-nitroben2oni- 
trile. 2-amino-5-chlorobenzonitrile (prepared from 2-nitro-5-chloroben2onitrilej. 2-amirio-4-trifIuoromethylbenzonitrPe 
(prepared from 2-nitro-4-trifluoromethylbenzonitrile). 1 -amino-2-naphthonrtriIe (prepared from a-naphthylamine). 2- 
V amino-5-methylbenzonitrile (prepared from 4-metfTylaniliae). and 2-annino-5-methoxybenzonitrile (prepared fro/n 4- 
methoxyaniline) were used in place of o-aminobenzonitrile to obtain l7-cyclopropylmethyl-6J-dehydro-4.5a-epoxy- 
3,l4p-dihydroxy-6,7,2'.3'-(4'-amino-r-chloroquinolino)morphinan 1 1 , 17-cyclopropylmethyl-6,7-dehydro-4,5a-epoxy- 
3.14p-dihydroxy-6.7.2*.3'-(4*-amino-7'-methylquinortno)morphinan 12. 17-cyclopropylmethyl-6,7-dehydro-4.5a-epoxy- 
3,1 4p-dihydroxy-6,7,2\3'-(4'-amino-8*-chloroquinonno)morphinan 13. 1 7-cyclopropylmethyl-6,7-dehydro-4.5a-epoxy- 
3.14p<Iihydroxy-6.7,2\3*-(4'-aiTiino-6\7<flmethoxyquinoiino)morphinan 14, 17-cydopropylmethyl-6.7-dehydro-4.5a- 
epoxy-3.14p<iihydroxy-6.7.2',3'-(4*-amino-8*-fluoroquinolino)morphinan 15. 17-cydopropylmethyl-6.7-dehydro-4.5a- 
epoxy-3,14p-dihydroxy-6,7,2',3'-(4'-amino-6*-nitroquinolino)morphinan 16, 17-cydopropy1methyl-6,7-dehydro-4,5a- 
epoxy-3.1 4p-dihydroxy-6,7,2*,3'-(4'-amino-6*-chloroquinoIino)morphinan 17. 1 7-cydopropy1methyl-6.7-dehydro-4,5a- 
epoxy-3.1 4p-dihydroxy-6.7.2',3*-(4'-amino-r- trif luoromethylquinolino)morphinan 1 8. 1 7-cyclopropylmethyl-6,7<lehy- 
dro-4,5a-epoxy-3.1 4p-dihydroxy-6.7.2'.3*-(4'-amino-7\8'-benzoquinolino)morphinan 1 9. 1 7-cydopropylmethyl-6,7- 
dehydro-4.5a-epoxy-3,14p-dihydroxy-6,7,2'.3'-(4'-amino-6'-methylquinolino)morphinan 20. and 17-cyclopropylmethyl- 
6.7-dehydro-4.5a-epQxy-3.14p<Jihydroxy-6.7.2\3'-(4'-amino-6'-methoxyquinolino)morphinan 21 , respectively. 

[Examples 15- 17] 

[0079] In accordance wrth the method of Example 3. 1 7-cydopropylmethyl-6-oxo-4.5a-epoxy-1 4p-hydroxy-3-methox- 
ymorphinan, 17-methyl-6-oxo-4,5a-epoxy-14p-hydroxy-3-methoxymorphinan, and 6-oxo-4.5a-epoxy-14p-hydroxy-3- 
methoxymorphinan were used in place of 17-cydopropylmethyl-6-oxo-4,5a-epoxy-3.14p-difTydroxymorphinan to obtain 
1 7-cydopropy!methyl-6,7<Jehydro-4,5a-epoxy-1 4p-hydroxy-3-methoxy-6,7,2',3'-(4'-aminoquindino)morphinan 22, 1 7 
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methy1-6J<lehydro-4.5a-epoxy-14p-hydroxy-3-methoxy-6 23. and 17-acetyl-6,7- 

dehydro-4.5a-^pc)xy-14p-hydroxy-3-mem 24, respectively. 

[Example 18] 

5 

1 7-cyclopropylmethyl-6,7-dehydro-4.5a-epoxy-3.1 4p-dihydrpxy-6.7,2\3H4^(acetylamino)quinolino]morphinan 25 • 
hydrochloride 

[0080] 232 mg (0.53 rmiol) of 1 7-cyclopr6pylmethyf-6.7-dehydro-4.5a-epoxy-3, 1 4p-dihydnDxy-6.7.2\3'-(4*-amirKX|ui- 
10 nolino)morphinan 1 0 was added to 5 ml of acetic anhydride, followed by heating under reflux for 20 hours. The reaction 
solution was concenlrated. and then 5 ml of methanol and 2 ml of 3N aqueous sodium hydroxide solution were added 
to the reskJue. followed by stirring for 20 hours. The reaction solution was concentrated, and then 50 ml of aqueous sat- 
urated sodium hydrogencartDonate solution vyas added to the readue, followed by extraction with ethyl acetate (50 ml x 
3). The organic layers were together dried over anhydrous sodium sulfate, and then concentrated, and the resultant 
15 crude product was purified by medium pressure silica gel column chromatography (chloroform chloroform : methanol 
= 20 : 1) to obtain 136 mg (54 %) of free title compound. The thusKJbtained compound was isolated as a.hydrbchtoride. 

[Example 19] 

20 17Kydopropylmethyl-6.7<lehydro-4,5<x-epoxy-3,14p-dihydroxy^,75\3*^^^ • meth- 

anesulfonate 

[0081] 391 mg (1 .04 mmol) of 17-cyclopropy1methyl-6-oxo-4.5a-epoxy-3,14p-dlhydroxymorphinan was suspended in 
6 ml of acetic add, and 0.138 ml (1.14 mmol) of 2'-aminoacetophenone was added to, the resultant suspension, fol- 

25 lowed by heating to form a solution. After heating under reflux for 4 hours, the reaction solution was allowed to cool to 
room temperature, and then concentrated, and 8 ml of a 2N aqueous sodium hydroxide solution was added to the res- 
idue to make the solution basic, followed by extraction with chloroform. The organic layers were together dried over 
anhydrous sodium sulfate, and then concentrated, and the resultant crude product was purified by silica gel colurrm 
chromatography (chloroform : methanol = 50:1 30: 1) to obtain 470 mg of free title compound. The thus-obtained 

so compound was dissolved in methanol, and methanesuHbnic add was added to the solution to isolate 499 mg (90 %) of 
title compound as a salt. 

[Examples 20 -22] 

35 [0082] In accordance witii the method of Example 19, 2-aminobenzophenone, 2'-amino^'.5'-dimethoxyacetDphe- 
none. and 6*-an[iino-3*.4'-methylenediaxyacetophenone were used in place of 2'-aminoacetophenone to obtain 17- 
cydopropy!me%l-6.7-dehydro-4.5a->epoxy-3.14p<iihydroxy-6.7.2\3*-(4*^ 27. 1 7-cydopr9- 

pylm€thyl-6.7-dehydro-4.5a-epoxy-3.1 4p<Jihydroxy-6.7.2\3'-(4'-methyf-6\r-d^ 28. and 

1 7-cyclopropylmethyl-6.7-dehydro-4,5a-epoxy-3,1 4p-dihydroxy-6.7.2\3H4'HTiethy-6\r<lioxdenoquinoline;morphinan 

40 29. respectively. 

[Example 23] 

17-cyclopropylmethyl-6.7<iehydro-4,5a-epoxy-3.14p-dihydroxy-6,7.2\3H4'-cait)Oxyquino • hydro- 

ps chforide 

[0083] 51 1 mg (1 .50 mmol) of 17-cyclopropylmetfTyi-6-oxo-4,5a-epoxy-3,14p-dihydroxymorphinan and 220 mg (1 .50 
mmoO of isatin were added to 5 ml of acetic add, and the resultant mixture was stirred at 80"C for 1.5 hours. To the 
mixture was added 1 ml of cone, hydrochloric acid, and the mixture was stirred at 1 10'C for hours. To the mixture was 
so further added 1 ml of cone, hydrochloric add, fdlowed by heating under r^lux at 1 30*C for 24 hours. The reaction solu- 
tion was concentrated under reduced pressure, and chtoroform was added to the resultant residue, followed by extrac- 
tion with water. The aqueous layers were combined and then concentrated, and the resultant crude product was purified 
by a Sephadex cdumn (mettianoO to obtain 494 mg (65 %) of titie compound. 

55 [Exanple24] 

[0084] In accordance with the method of Example 23, 1 7-cyclopropylmethyl-6-oxo-4,5a-epoxy-14p-hydroxy-3-meth- 
oxymorphinan was used in place of 17-cyclopropylmethyl6-<»co-4,5a-epoxy-3.14p-dihydroxymorphinan to obtain 17- 
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cyclopropyimethy1-6.7-dehydro-4,5a-epoxy-1 4p4iydroxy-3-methcsxy-^7.2\3'-(4*-carbQ)cyquinolino)morp 31 . 
[Example 25] 

[0085] 1 7<ydopropylmethyl-€ J<lehydro-4.5a-epaxy-3 J4p<fihydroxy-67.^ 
phinan32 • methanesullbnate 

[0086] 203 mg (0.43 mmol) of 17-cyclopropylmethy!-67<lehydro-4,5a-epoxy-3,14p<lihydfDxy-6J,2\3 
quinolino)morphinan 30 hydrochloride was dissolved in a mixed solvent containing 1 ml of methanol and 4 ml of ben- 
zene, and 2.0 ml (1 .4 mmol) of trimethylsilyldiazomethane (10% hexane solution) was added dropwise to the resultant 
solution, followed by stirring at room temperature for 1 hour. To the reaction solution was added water, and the solution 
was extracted with chloroform. The organic layers were together dried over anhydrous sodium sulfate, and the concen- 
trated, and the resultant crude product was purified by medium pressure silica gel column chromatography (chloroform 
-> chtoroform : methanol = 100:1) to obtain 169 mg (81 %) of free title conpound. The thus-obtained compound was 
dissolved in methanol, and methanesuHbnic acid was added to the solution to isolate a salt of the compound. 

[Example 26] 

1 7K:^clopropylmethyl-67<Jehydro-4,5a-epoxy-3,1 4p-dihydroxy-6,7,2\3'-[4*-(h^ 33 • 

methanesulfonate 

[0087] 100 mg (0.21 mmol) of 17-cyclopropylmethyl-6.7-dehydro-4,5a-epoxy-3.14p-dihydroxy-6.7,2'.3-(4'- methoxy- 
carbonylquinolino)morphinan 32 was suspended in 5 ml of THF, and 28 mg (1.29 mmol) of I'lthlum borohydride was 
added to the resultant suspension, followed by heating under reflux for 22 hours. To the reaction solution was added 10 
ml of a 0.1 N aqueous hydrochloric acid solutioa and the resultant mixture was stirred for 10 minutes. To the mixture 
was added an aqueous saturated sodium hydrogencaibonate solution, and the mixture was extracted with chloroform. 
The organic layers were together dried over anhydrous scdium sulfate, and then concentrated, and the resultant crude 

^product was purified by medium pressure silica gel column chromatography (chloroform -> chloroform : methanol = 
20:1) to obtain 45 mg (48 %) of free title compound. The thus-obtained compound was dissolved in methanol, and 
methanesuifonic acid was added to the resulatnat solution to isolate a salt of the compound. 

■ • 

[Example 27] 

17-cydopropylmethyI-67<lehydro-4,5a-epoxy-3J4p-dihycfroxy-6,7.2\3'-[4\5'-p 
nan 34 • hydrochloride 

[0088] 2.4 g of 1 7-cyclopropylmethyl-6-oxo-4.5a-epQxy-3, 14p-dihydroxymorphinan was dissolved in acetic add. and 
1.2 g of 3-aminophthalonitrile (prepared by 3-nitrophthalonilrile) and 350 mg of scandium Iriflate were added to the 
resultant solution, followed by heating under reflux for 90 hours. After the reaction solution was cooled, the solvent was 
distilled off under reduced pressure, and 150 ml of an aqueous rpturated sodium hydrogencarbonate solution was 
added to the residue, followed by extraction with ethyl acetate. The organic layers were together dried over anhydrous 
sodium sulfate and then concentrated; and the resultant aude product was purified by medium pressure siRca gel cd- 
umn chromatography (chloroform : methanol = 50:1 -» 20:1) to otrtain 650 mg (20 %) of free title compound. The thus- 
obtained compound was isolated as a hydrochloride. / 

[Example 28] 

1 7<yclopropylmethyl-6,7Hdehydro-4,5arepoxy-3,1 4p<iihydroxy-6,7,2\3'-(4'-aniino-5*-carboxyquinon 35 
• hydrochloride 

[0089] 240 mg (0.48 mmol) of 17-cydopropylmethyl-6,7-dehydro-4.5a-epoxy-3.14p-dihydroxy-6,7.2\3'-[4*,y- 
[imino(oxomethano)]quinolinolmorphinan 34 hydrochloride was dissolved in 60 ml of water, and the resultant sdution 
was sealed in an ampoule and then allowed to stand in a constant-temperature bath at 60*C for 5 days. After the 
ampoule was coded, the reaction solution was taken out, and washed with 50 ml of ammonia-saturated chloroform and 
then with chloroform (50 ml x 2). followed by freeze drying to obtain 220 mg of crude product. The thus-obtained crude 
product was purified by a Sephadex column (metiianoO. freeze<iried to obtain 53 mg (21 %) of title conpound. 
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[Reference Exanple 8] 

17K:ydopropylmethyl-6J<lehydro-4,5a-epoxy-3J4p-dihydr^^ 36 • meth- 

anesulfonate 

[0090] 3.03 g (6.18 mmof) of 17-cydopropyffmethyi-67<Jehydro-4,5a-epoxy-14p-hydroxy-3^^ 
ben2oquinolino)morphinan 2 was dissolved in 60 ml of anhydrous methylene chloride, and the resultant solution was 
cooled to 0*C, To the solution was added dropwise 18.5 ml (18.5 mmoQ of a l.OM solution of boron tribromide in meth- 
ylene chloride, followed by stirring at 0*»C for 0.5 hour. To the reaction solution were added 60 ml of water and 40 ml of 
aqueous ammonia solution, and the resultant mixture was stin-ed at room temperature for 1 hour and then extracted 
with chloroform (100 ml x 2). The organic layers were together dried over anhydrous sodium sulfete and tiien concen- 
trated, and the resultant crude product was purified by medium sflica gel column chromatography (chloroform) and flien 
recrystaOized from chloroform (2 mQ-methanoI (10 mQ to obtain ^04g (69%}of free titie compound. The thus-obtained 
compound was isolated as a methanesulfonate. 

[Reference Exarrples 9 - 13] 

[0091] In accordance with the method of Reference Example 8. 17-cycIopropylmethyf-6.7-dehydro-4.5a-epoxy-14p- 
hydroxy-3-methoxyr6.7,2\3-(6Vmetiioxyquinolino)morphinan 3, 17-cyclopropylmethy!-6,7<Iehydro-4.5a-epoxy-14p- 
hydroxy-3-methoxy-6.7.2*.3'-(8'-phenylquinolino)morphinan 4, 17-cyclopropyimethyl-6.7<iehydro-4,5a-epoxy-14p-' 
hydroxy-3-methoxy-6,7,2*,3*-(7*,8*-cydohexenoquinoIlno)nfX)rphinan 5. 1 7-cyclopropylmethyl-6,7-dehydro-4.5a-epoxy- 
14§-hydroxy-3-mettioxy-6,7,2\3'-(6*-methylquinolino)morphlnan 6, and 17-<^fclopropylmethyl-6,7-dehydro-4.5a-epoxy- 
14p4Tydroxy-3-m€thoxy-6,7,2\3H64climethy!amino)quinofino]morphlnan 7 were used in place of 17-cydopropylme- 
thyl-6.7-dehydro-4.5a-epoxy-14p-hydrQxy-3-methoxy-^7.2\3X7.8'43enzoquff^^^^ 2 to obtain 17-cydo- 

propylmethyl-6.7-dehydro-4.5a-epoxy-3. 1 4p-dihydroxy-6.7.2\3'-(6*-methoxyquinolino)nriorphinan 37, 1 7- 

cydopropylmethyl^J<Jehydro-4.5a-epoxy-3.14p-dihydrQxy-6,7.2\3H8^^^ 38. 17-cydopro- 

pylmethyl-^7KJehydro-4,5a-epoxy-3.14p-dihydroxy-6.7.2\3'-(7' 39. 17-cydbpro- 

pylmethyl-6 J-dehydro-4,5a-epbxy-3.14p<fihydroxy-6.7.2\3H6'HTietiTy^ 40. and 17- 

cydopropylmethyl-6.7-dehydro-4.5a-epoxy-3. 1 4p-dihydroxy-6.7.2'.3*-[6*-(dimethylamlno)quinolino]morphlnan 41 , 
respectively. 

[Examples 29 -33] 

[0092] In accordance with the method of Reference Example 8. 17-acetyl-6.7-dehydro-4,5a-epQxy-14p-hydroxy-3- 
methoxy-6.7,2\3'-(4*-aminoquinolino)morphinan 24. 1 7-methyl-6.7-dehydro-4,5a-epoxy-1 4p-hydroxy-3-methoxy- 
6,7,2\3 -(4*-aminpquinolino)morphinan 23. 1 7-cycloprofylmethyl-6,7-dehydro-4.5a-epQxy-1 4prhydroxy-3-metiTOxy- 
6.7.2'.3*-(6'.5"-ethano-r.8'-benzoquino!Ino)morphinan 8. 1 7Hcyclopropylmethyl-6.rKJeTTydrb-4.5a-epoxy-1^ 
3-methoxy-6,7.2\3X7'.8*.3**;2--lndenoqufnolino)morphlnan 9. and 17-cyciopropylmethyl-6,7<lehydro-4.5a-epQxy-14p- 
hydr3xy-3-methoxy-6.7.2'.3'-(6'-methoxyquinolino)n^rphlnc^T 3 were used in place of 17-cyclopropylmethyl-6,7-dehy-, 
dro-4,5a-epQxy-14p-hydroxy-3-methoxy-6,7.2\3*-(r,8'-benzoquinolino)morphinan 2 to obtain 17-acetyl-6,7-dehydro- 
4,5a-epoxy-3.14p-dihydroxy-6,7.2-.3H4'-aminoquinolino)morphinan 42. 17-methyl-6,7-dehydro-4,5a-epoxy-3.14p- 
dihydr6xy-6.7.2'.3*-(4'-anrUnoquinolino)morphinan 43. 1 7-cy«^ropylmethyl-6.7-dehydro-4.5a-epaxy-3.14p<Jihydroxy- 
6,7,2*.3'-(6',6"-€thano-r.8'-benzoquinolino)morphinan 44, 17-cyclopropylmethyl-6.7-dehydro-4.5a-epoxy-3.14p-dihy- 
droxy-6.7.2'.3'-(7.8'.3".2"-indenoquinolino)morphinan 45. and 17-cycIopropylmethyl-6.7-dehydro-4.5a-epoxy-3.14p- 
dihydroxy-6.7.2*,3*-(6'-hydroxyquinoIino)morphinan 46. respectively. 

[Example 34] 

17-cyclopropylmetnyl-6.7<lehydro-4,5a-epoxy-3.14p-dihydroxy-6,7,2\3-[4\5'-[N-methyllmino(oxometi^ 
lino]morpNnan 47 • methanesulfonate 

[0093] 400 mg of 17-cyclopropylmethyl-6,7<Jehydro-4.5a-epoxy-3.14p-dihydroxy-6.7.2\3'-[4\5'-nmih^^ 
ano)]quinollno]morphinan 34 • hydrochloride was dissolved in 10 ml of DMF. and 255 mg (3.75 mmoQ of imidazole and 
346 mg (2.25 nrunol) of t-butyitrimethylsilyl chloride were added to the resultant solution, followed by reaction at room 
temperature for 2 hours. After the solvent was distilled off under reduced pressure, water was added to tfie residue, fol- 
lowed by extraction with ether. The organic layers were washed witfi saturated salt water, dried over anhydrous sodium 
sulfate, and then concentrated to obtain 427 mg of 3-t-butyitrimethylsitoxy-17-cydopropylmetiiyl-6.7-dehydn>4,5a- 
epoxy-14p^Tydroxy-6.7.2',3'-[4'.5*-rimino(oxomettiano)]quinolino]morphinan. 
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[0094] 427 mg of 3-t-4DutyltrimethylsiIoxy-17-cycloprx)pylmethyl-67<jeh^ 

pmino(axomethano)]quinofinolmorphinan was dissolved in 15 ml of DMF. and 400 mg (2.9 mmol) of potassium carbon- 
ate and 180 nl (2.9 mmoQ of methyl iodide were added to the resultant solution, followed by reaction at room tempera- 
ture tor 15 hours. Potassium cart>onate was filtered off, and the filtrate was concentrated under reduced pressure. To 
the residue was added water, and the mixture was extracted with ethyl acetate. The organic layers were washed with 
saturated brine, dried over anhydrous sodium sulfate, and then concentrated. The thus-obtained crude product was 
purified by silica gel column chromatography (chloroform : methanol = 45:1 ^ 30:1) to obtain 348 mg (80 % total yield 
of two steps) of 3-t-butyltrimethylsiIoxy-17-cyclopropylmethyl-6.7-dehydro-4.5a-epoxy-l4p-hydrco^ 
methyllmino(oxomethano)]qulnolino]morphinan. 

[0095] 348 mg (0.57 mmd) of 3-t-butyltrimethylsiloxy-17-cyclopropylmethyl-6.7-dehydro-4,5a-epoxy-14p-hydroxy- 
6,7.2'.3'-[4',5'-[N-methylimino(ox6methano)]quinolino]rTOrphinan was dissolved in 10 ml of THF, and 0.7 ml (0.7 mmol) 
of tetrabutyl ammonium fluoride (1M in THf=) was added to the resultant solution, followed by reaction at room temper- 
ature for 5 minutes. The reaction solution was purified by silica gel column cbromatography (chloroform : methanol ^ 
200:1 100:1) to obtain 266 mg (yield 96 %)o* title conr^)ound. The thus-o^ isolated as a meth- 

anesulfbnate. 

[Example 35] 

1 7-cyclopropyimethyl-6,7-dehydro-4,5a-epoxy-1 4p-hydroxy-3-methoxy-6.7.2\3*-(4'-hydroxyquinolino)morphinah 48 

[0096] 710.8 mg (1.56 mmol) of 17-cyciopropylmethyl-6.7-dehydro-4,5a-epoxy-3.14p-dihydroxy-6.7.2'.3-(4*-amino- 
quinolino)morphinan 10 was dissolved In methanol, and a hydrogen chloride/methanol solution was added to acidify the 
resultant solution, followed by concentration to form a hydrochloride. The hydrochloride was dissolved in a mixed sol- 
vent of 1.5 ml of acetic add and 10 ml of 20% aqueous sulfuric acid solution, and the resultant solution was then cooled 
to 0*C. To the solution was added dropwise 1 ml of an aqueous solution of 140.3 mg (2.03 mmol) of sodium nitrite, and 
the resultant mixture was stin-ed at 0*C for 1 .5 hours as it was, and then heated under reflux for 1 .5 hours. The reaction 
solution was allowed to cool, concentrated to a volume of about 1/2. and then made basic by adding about 42 ml of a 
2N aqueous sodium hydroxide solution. After extraction with chloroform-ammonia-saturated chlorofbrm-methanol 
(2:2:1) (30 ml +10 ml x2). the organic layers were together dried over anhydrous sodium sulfate, and then concen- 
trated. 61 1 mg of the thus-otrtained crude product was purified by silica gel column chromatography (chloroform : metii- 
anol = 30:1 1 5:1) to obtain 359.8 mg (yield 51%) of title compound. 

[Examples 36 - 37J 

[0097] In accordance with the method of Reference Example 8, 17-cyclopropylmethyi-6.7-dehydro-4.5a-epoxy-14p- 
hydroxy-3-nie.thoxy-6.7,2*,3'-(4*-hydroxyquinolino)morphinan 48 and 17-cyclopropylmethyl-6,7-dehydro-4,5a-epoxy- 
3.14p-dihydroxy-6,7,2',3 -(4*-amino-6'-methoxyquinoIino)morphinan 21 were usedTn place of 17-cyclopropylmethyl-6.7- 
dehydro-4.5a-epoxy-14p-hydroxy-3-methoxy-6,7.2\3*-(7,8'-benzoquinolino)morphinan 2 to obtain 17-cydopropylme- 
thyl-6.7<lehyd!i^-4.5a-epoxy-3,14p-dihydroxy-6,7,2\3*H(4*-hydroxyquinon 49 and 17-cyclopropylmethyl- 

6.7-dehydro-4,5a-epQxy-3,1 4p<lihydroxy-6,7.2\3-(4 -amino-6'-hydroxyquinol!no)nrw 50. respectively. 

[Examples 38-40] 

[0098] In accordance with the method of Example 19. 2'-amino-3'-hydroxyacetophenone, 1 -(2 -aminophenyl)-2- 
methyl-1-propanone. and 1-(2'-aminophenyl)-1-propanone were used in place of 2'-aminoacetophenone to obtain 17- 
cyclopropylmethyl-6.7<lehydro-4.5a-epoxy-3,1 4p-dihydroxy-6,7.2',3'-(4'-methyl-8*-hydroxyquinolino)morphinan 51.17- 
cyclopropylmethyl-6,7-dehydro-4.5a-epQxy-3,14pHdihydr6xy-6;7,2\3H4*-isopro^ 52, and 17- 

cyclopropylmethyl-6.7-dehydro-4,5a-epoxy-3,1 4p-dihydroxy-6,7.2',3*-(4'-ethyIquinolino)morphinan 53. r^pedively. 

[Example 41] 

17-cyctopropyImethyl-6.7-dehydro-4.5a-epoxy-3J4p-dihydroxy-6,7,2\3'-(4'-aminocart3onylquino^^^ 54 • 

methanesulfonate 

[0099] Oxalyl chloride (0.12 ml. 1.38 mmol). DMF (2 droplets) and 210 mg (0.45 mmol) of 17-cydopropylmethyl-6.7- 
dehydro-4.5a-epoxy-3.14p-dihydroxy-6.7,2\3'-(4'-caibamoylquinolino)morphinan 30 were added to methylene chloride 
(10 ml), followed by stimng at room temperature in a nitrogen atmosphere for 22 hours. After concentration, water (5 
ml). 28% ammonia water (1 0 ml) and chloroform (1 0 mQ were added to the residue, followed by stimng for 16 hours. To 
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the solution was added water (50 ml), and the resultant mixture was extracted with cWoroform (50 ml x 2). The organic 
layers were together dried over anhydrous sodium sulfate, and then concentrated. The thus-obtained product was puri- 
fied by medium pressure siiica gel column chromatography (chlorofbmi : methanol = 40:1 20:1). and methanesul- 
Ibnic add was added to the product, followed by purification by a Sephadex column to obtain 88 mg (42%) of title 
compound as a methanesuHbnate. 

[Example 42] 

17<ydopropylmethyl-6.7<lehydro-4.5a-epoxy-3,14pKlihydroxy-6.7.2\344*-^ . 
methanesulfbnate 

[0100] 203 mg (0.46 mmol) of 1 7-cydopropylm€thyl-6.7<Jehydro-4.5a-epoxy-3.14p-dihydroxy-6,7.2\3H4'-a^ 
nolino)morphinan 10 was dissolved in THF. and benzaldehyde (94 jU. 0.92 mmoO. piperidlne (91 ^1. 0.92 mmol) and tol- 
uene (10 mO were added to the resultant solution, followed by heating under reflux for 5 hours, with the water separator 
provided. After the reaction solution was cooled, the solution was concentrated, and an aqueous saturated sodium 
hydrogencarbonate solution (50 ml) was added to the residue, followed by extraction with chloroform (50 ml x 2). The 
organic layers were together dried over anhydrous sodium sulfate, and then concentrated. The resultant residue was 
purified by medium pressure silica gel column chromatography (chloroform : methanol = 100:1 -» 20:1) to oljtain 93 mg 
of imine Intermediate. The thus-obtained imine intemriediate (93 mg. 0.18 mmoQ was dissolved in THF. and IHhium 
borohydride (19 mg. 0.88 mmol) was added to the resultant solution, followed by heating under reflux in a nitrogen 
atmosphere for 3 hours. To the solution was further added lithium borohydride (20 mg. 0,91 mmd). and the resultant 
mixture was heated under reflux for 5 hours. The reaction solution was cooled, and a saturated aqueous sodium hydro- 
gencarbonate solution (50 ml) was added to the solution, followed by extraction with chforofonn (50 ml x 2). The organic 
layers were together dried over anhydrous sodium sulfate and then concentrated. The residue was purified by medium 
pressure silica gel column chrofnatography (chloroform -> chlorofonn : methanol « 50:1) to obtain 57 mg (23%) of title 
compound. The compound was isolated as a methanesulfonate. 

[Example 43] 

[0101] In accordance with the method of Example 42. cyclohexanecartxjaldehyde was used in place of benzaldehyde 

to obtain 17<;ydopropylmethyl-6.7.dehydro-4,5a-epQxy-3.14p-dihydroxy-6.7.2\3'44'-(cydohexylamino^^ 
phinan 56. 

[Example 44] 

6.7-dehydro-4.5a-epoxy-3.14p-dihydroxy-€.7.2\3H4'-arninoquindino)morphi • hydrochloride 

[0102] To 0.93 g (2. 16 mmol) of 1 7-acetyl-6.7-dehydro-4.5a-epoxy-3,1 4p-dihydroxy-6.7.2\3'-(4'-aminoquinolino)mor- 
phii Tan 41 was added 80 ml of 6N hydrochloric add in an argon atmosphere, and 80 ml of methanol was further added; 
to the resultant mixture to form a solution, followed by heating under reflux for 15.5 hours. The solution was allowed to' 
cool and then concentrated. The resultant crude product was purified by a Sephadex column (methanoO to obtain 529 
mg (53%) of title compound. 

[Example 45] 

[0103] In accordance witti the method of Example 27. a DMF-benzene mixed solvent was used in place of acetic add, 
and methanesulfonic add yvas used in place off scandum triflate to obtain 17-cydopropylmethyl-6.7-dehydro-4.5a- 
epoxy-3,14p-dihydroxy-6.7,2*,3 -[4\5- pmin6(imlnomethano)]quinolinoJmorphinan 58. 

[0104] The strudural formulae, acid addition salts, production yields, and various spectral data of the compounds of 
the above reference exarrples and examples of the present invention are shown in the table below. 
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[Example 46] 

Infarction inhibitina action in rat model of middle cerebral artery ischemia 

5 [0105] It is the well known fact that, in the acute stage of human cerebral infarction, significant cerebral edema is 
caused by cerebral ischemia acconpanied with a grave lesion of the intracerebral blood vessels, and that when the 
Wood flow is reopened in the acute stage of cerebral infarctTon. cerebral edema is significantly worsened. It is also 
known that, in this way, in the acute stage of cerebral infarction, the lesion proceeds to the peripheral tissue from the 
core, of Infarction, and death of the nerve cells is extended with the passage of several days. This possibly not only 

10 extends and makes grave aftereffects, and causes loss of motor and mental function, but also finally causes the critical 
Influences on the life. As an in vivo experimental model of cerebral infarction which is capable of predsely evaluating 
the dinical effect of a medicine in conformity with clinical conditions of the disease of a patient of cerebral infarction, the 
middle cerebral artery ocdusion (MCAo)-redrculatibn model comprising an embolus with a yarn using Wister rats is 
known (Document: Japan Journal of Stroke, vol. 8, 1 (1986)]. It is apparent that, in this model, a compound exhibiting 

15 the infarction inhibiting action is useful as an agent for curing • preventing cerebral stroke, traumatic cerebral diseases, 
cerebral edema, and cerebral neurodegenerative diseases. This action was evaluated by applying the MCAo model by 
the method which will be described below. 

[0106] In rats of 10 weeks oki, after etherization, a median incision of the cervical region was made up to the right 
carotid artery bifurcation under 1.0% halothane anesthetization with care to preserve the vagus nerves. The common 

20 carotid artery and the external carotid artery were separated from tiie periphery connective tissue witfi the right carotid 
artery bifurcation as the center, and each of the arteries w/as ligated by a 6-0 silk yarn (Eto yarn). Further, a yarn was 
wound on the internal carotid artery origin in preparation for ligation and fixing after insertion of the embolus. Next the 
common carotid artery was incised, and the embolus was inserted from the common carotid artery to the internal 
carotid artery by about 1 5 to 1 6 mm, and ligated and fixed to the internal carotid artery by the silk yarn at the end thereof 

^ near the nylon yarn. In tiiis operation, the end of the embolus was inserted into the anterior cerebral artery by about 1 
to 2 mm beyond the middle cerebral artery bifurcation, and the inlet of the middle cerebral artery was occluded by the 
body (resin part) of the embolus for 1 hour. In redrculation, the embolus with a yarn was removed to redrculate the 
blood flow to the middle cerebral artery. 0.3 mg/kg or 3 mg/kg of each of test compounds was intraperitoneally admin- 
istered 10 minutes before occlusion and 1 hour after recirculation of the Wood flow. One day after occlusion and rear- 

30 culation, the whole body was perfused with physiologic saline tiirough the heart and the brain was extracted. The 
extracted brain was cooled with ice and water for 5 minutes, and cut at intervals of 2.0 mm to form 7 sections of the 
cerebral coronal surface. Each of tiie sections was stained witii TTC (Triphenyltetrazolium Chloride), and fixed by a 5% 
neutral buffer formalin solution. In each of the sections, the infarction area in the right cerebral hemisphere was meas- 
ured by an image analyzer (Olympus), and the infarction vyas evaluated by volume (mm^). The infarction volume was 

35 conrpared with the infarction volume of a control group to cateulate the rate of inhibition of infarction. The results 
obtained are. shown tiie table below. 



[Tablf] 



Action to inhibit inferct'ton in rat model of middle cerebral artery ischemia 


Compound 


Rate of inhibition of infarc* 
tion (%) 


Compound 


Rate of inhibition of in^rc- 
tlon(%) 




0.3 mg/kg 


3 mg/kg 




0.3 mg/kg 


3 mg/kg 


1 


19 


60 


22 




60 


2 




17 


25 


32 


50 


10 


56 


66 


26 


41 


55 


12 




25 


M 


58 


65 


la 




16 


2& 


62 


89 


14 


16 


21 


37 


55 




15 




13 


2S 


29 




16 




18 


39 




25 


IZ 


13 


42 


4a 


18 
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[Table] (continued) 



Action to inhibit infarction in rat model of middle cerebral artery ischemia 


Compound 


Rate of inhibition of infarc- 
tion (%) 


Compound 


Rate of inhibition of infarc- 
tion (%) 




0.3nng/kg 


3mg/kg 




0,3 mg/kg 


3 mg/kg 


18 




39 


41 


20 




12 


22 


32 


4g 




35 


2Q 


31 




44 


12 





Industrial Applicabiiity 

[01071 It was made apparent that these compounds of the present invention have the action to protect the cerebral 
nerve cells from various damages caused by occunrence of cerebral ischemia to inhitMt evolution of infarction, and the 
action to prevent worsening of disease conditions of cerebral infarction. Therefore, it was found that the compounds of 
the present invention are useful as agents for curing-preventing cerebral stroll, traumatic cerebral diseases, cerebral 
edema, and cerebral neurodegenerative diseases. 

Claims 

1 , An agent for curing • preventing cerebral disorder comprising a quinolinomorphinan derivative or a pharmacolog- 
ically acceptable add addition salt thereof, which is represented by the following formula (I): 




(wherein is represents hydrogen, alkyl having i to 5 cartron atoms, cycloalkylalkyi having 4 to 7 cartx>n 
atoms, cydoalkenylalkyl having 5 to 7 carbon atoms, aryl having 6 to 12 cartxjn atoms, aralkyi having 7 to 13 
cartoon atoms, alkenyl having 2 to 7 carton atoms, alkanoyl having 1 to 5 carbon atoms, furan-2-ylalkyl 
(wherein an alkyl moiety has 1 to 5 cartDon atoms), or thiophene-2-ylaIkyl (wherein an all^ moiety has 1 to 5 
cartx)n atoms); 

r2 and P? independently represent hydrogen, hydroxy, alkoxy having 1 to 5 carbon atoms, alkanoyloxy having 
1 to 5 cartjon atoms, aralkyloxy having 7 to 13 carbon atoms, or arylcartx>nyloxy having 7 to 13 carbon atoms: 
mrepresentsanintegerof 0 to4: in s 

R=* is each of m substitutents on the benzene ring, which independently represent R^**. or two R substituted 
at adjacent carbons form together a fused ring stmcture A (wherein residual 0 to 2 substitutents R independ- 
ently represent R""^ or another fused ring structure A); 

the fused ring structure A is a benzo, indeno, naphtho. pyrido, or cycloalkeno having 5 to 7 carbon atoms, which 
is substituted by 0 to 4 substituents R®. or unsubstituted dioxoleno; 

R^ and R^^ (1) independently represent fluoro, chloro. bromo. iodo. nitro. hydroxy, alkyl having 1 to 5 carix)n 
atoms alkoxy having 1 to 5 carbon atoms, isothiocyanato. trifluoromethyi. trifluoromethoxy <yano, phen^J. 
hydro^alkyl having 1 to 3 carbon atoms. SR^ SOR^ SOgR^ (CH2)kC02R^. SOaNR^RS CONR^R^ 
(CH2)kNR^R®. or (CH2)kN{R^)COR^ (wherein k represents an liiteger of 0 to 5. R^ represents alkyl having 1 to 
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5 carbon atoms, and R^^ and Independently represent hydrogen, alkyi having 1 to 5 cartx)n atoms, or 
cycloalkylalkyi having 4 to 6 cartDon atoms), 'and/or (2) and R^® substituted at adjacent cartoons with a ring 
junction therebetween form together any one of ethano, propano and o-benzeno bridged structures R^-R^®; 
R^ represents hydrogen. alkyI having 1 to 5 cartx)n atoms, hydroxyalkyi having 1 to 5 carbon atoms, aryl having 

5 6 to 12 carbon atoms (which may be substituted by at least one substituent R^^), NR^^'R^^ OR^^. COOR^^ or 

CONR^^R''s. or any one of bridged structures R^-R^ of N(R^^)CXD, N(R^^)C{=NH). N(R^^)CH2. o-benzeno. eth- 
ano, propano, and butano. which are formed together by R^ and R® substituted at the peri position; 
R^^ represents fluoro. chloro. bromo. iodo. nitro, amino, hydroxy. alkyI having 1 to 5 carbon atoms, alkoxy 1 to 
5 cartx>n atoms, aikanoyloxy having 1 to 5 carbon atoms, trif luoromethyl, trifluoromethoxy or cyano; 

10 R^°. R^\ R''^ and R^® independently represent hydrogen. alkyI having 1 to 5 carbon atoms, cycloalkylalkyi 

having 4 to 7 cart>on atoms, aralkyi having 7 to 13 carbon atoms, or alkanoyi having 1 to 5 cart)on atoms: and 
R^^. R^ ^ and R^^ independently represent hydrogen, alky! having 1 to 5 carbon atoms, aryl having 6 to 1 2 car- 
bon atoms, or aralkyi having 7 to 13 carbon atoms; and 
formula (I) includes (+) form, (-) form and {±) form], 

IS 

2. An agent for curing - preventing cerebral disorder according to Claim 1. wherein R"* is hydrogerj, alkyI having 1 to 
5 carbon atoms, or NR^°R^\ or R"* and R^ substituted at the peri position form together a bridged structure R^-R^ 
of N(R^«)CO or IM(R^^)C(=NH). 

20 3. An agent for curing • preventing cer^ral disorder according to Qaim 1. wherein R"* is hydroxyalkyi having 1 to 5 

carbon atoms, aryl having 6 to 12 carbon atoms (which may be substituted by at least one substituent R^^), OR^^, 
COOR^3 ^ cONR^^Ris 

4. An agent for curing • preventing cerebral disorder according to Claim 2. wherein R^ is each of m substituents on 
25 the benzene ring, which are independently R^^. 

5. An agent for curing • preventing cerebral disorder according to Claim 2. wherein two R^ groups substituted at adja- 
cent carbons fonm together a fused ring structure A (the remaining 0 to 2 R^ groups independently represent R^® 
or form another fused ring structure A). 

An agent for curing • preventing cerebral disorder according to Claim 3. wherein R^ is each of m substituents on 
the benzene ring, which are independently R^®. 

An agent for curing • preventing cerebral disorder according to Claim 4, wherein R"* is hydrogen. 

An agent for curing • preventing cerebral disorder according to Claim 4, wherein R"^ is alkyI having 1 to 5 carix>n 
atoms. 

An agnnt for curing • preventing cerebral disorder acconding to Claim 4, wherein R'* is NR^°R^ \ 

An agent for curing • preventing cerebral disorder according to Claim 4. wherein R^ and R^ substituted at the peri 
position form together a bridged structure R^-R^ of N(R^^)CO or N(R^^)C(=NH). 

1 1 , An agent for curing • preventing cerebral disorder according to Claim 5, wherein R"^ is hydrogen. 

45 

12, An agent for curing • preventing cerebral disorder according to Claim 5. wherein R^ is NR^^R^\ 

13, An agent for curing • preventing cerebral disorder according to Claim 9, wherein R^^ and R'''* are hydrogen. 

so 14. An agent for curing • preventing cerebral disorder according to Claim 10, wherein R^® is hydrogen. 

15. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof represented by the fol- 
lowing formula (II): 

55 [wherein B\ r2. R^. m. R^ k. R^ R^ r8 a. R^ R^® r4 r17 r10 r1i r12 r13 r14 RiSgnd R^^ are defined 

as the same as Claim 1 (wherein R'* is hydrogen, and (1) when m Is 1. R^ is R^® which represents hydroxy, and 
(2) when m is an integer of 2 to 4. R^ is R^^ at least one of which represents hydroxy, or two R^ form together 
a fused ring structure A, and the residual 0 to 2 R^ Independently represent R^® (wherein when the fused ring 



30 

6. 



7. 

35 

8. 



9. 

40 

10. 
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structure A is benzo. pyrido, or cycloalkeno having 5 to 7 caiton atoms, at least one R^® represents hydroxy, 
or at least one and one R''® substituted at adjacent carbons with a ring junction therebetween form together 
a bridged structure R^-R^® which is any one of ethano, propano and o-benzeno). or must form another fused 
ring structure A); and 
5 formula (10 includes (-i-) fbnm. (-) form and (i^ form]. 

1 6. A quinolinomorphlnan derivative or pharmacologically acceptable acid addition salt thereof according to Claim 1 5, 
wherein R^ is hydrogen, alkyi having 1 to 5 cartx)n atonts. or NR^°R^\ or R"* and R^ substituted at the peri position 
form together a bridged structure R*-R^ of N(R^^)CO or N(R^^)C(=NH). 

10 

17. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof according to Claim. 15. 
wherein R^ is hydroxyalM having 1 to 5 caibon atoms, aryl having 6 to 1 2 caftx>n atoms (which may be sufc>stituted 
by at least one substituent R^^), OR^^ COOR^^, or CONR^^R^®: 

15 18. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof according to Oaim 16, 
wherein R^ is each of m substituents on the benzene ring, which are independentiy R^^. 

19. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof according to Claim 16, 
wherein two R^ groups substituted at adjacent cartx)ns form together a fused ring structure A (the remaining 0 to 

20 2 R^ groups independently represent R^® or form another fused ring structure A). 

20. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof according to Claim 1 7. 
wherein R® is each of m substituents on the benzene ring, which are independently R**®. 

« 

25 21 . A quinolinomorphinan derivative or pharrnacologically acceptable acid addition salt thereof according to Claim 1 8. 
wherein R^ is hydrogen. 

22. A quinolinorrorphinan derivath/e or phamiacologically acceptable acid addition salt thereof according to Oaim 18 
wherein R^ is alkyI having 1 to 5 carison atoms. 

30 

23. A quinolinomorphinan derivative or pharmacologically acceptable add addition salt thereof according to Claim 1 8. 
wherein is NR^^R^^ 

24. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof according to Claim 1 8. 
35 wherein R* and R^ substituted at the peri position fbnri togettier a bridged structure R^-R® of N(R^^CO or 

N(R^®)C(=fs»H). 

25. A quinolinomorphinan derivative or phanniacoi<:>gicaIly accept^e acid addition salt thereof according to Claim 19. 
wherein R^ is hydrogen. - V 

40 

26. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof according to Claim 19, 
wherein R^ is NR^°R^\ 

27. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof according to Claim 23, 
45 wherein R^^ and R**"* are hydrogen. 

28. A quinolinomorphinan derivative or pharmacologically acceptable acid addition salt thereof according to Claim 24. 
wherein ® is hydrogen. 

so 29. A medical composition containing an effective amount of quindinomorphinan derivative or pharmacologically 
acceptable acid addition salt tiiereof represented by the following formula (11): 



55 
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[wherein H\ R^. R^, m. R^ K R®. R^. R®, A. R^, R^^ R^ R^^ rIO^ r11 r12^ r13^ r14 r15 ^nd R^^ are defined 
as the same as Claim 1 (wherein R^ is hydrogen, and (1) when m is 1, R^ is R^® which represents hydroxy, and 
(2) when m is an integer of 2 to 4, R^ is R""® at least one of which represents hydroxy, or two R^ form together 
a fused ring structure A, and the residual 0 to 2 R^ independently represent R^^ (wherein when the fused ring 
structure A is benzo, pyrido, or cycloalkeno having 5 to 7 carbon atoms, at least one fO^ represents hydroxy, 
or at least one R^ and one R^® substituted at adjacent carlDons with a ring junction therebetween form together 
a bridged structure R^-R"*® which is any one of ethano, propano and o>benzeno), or must form another fused 
ring structure A): and 

formula (II) includes (+) form, (-) form and (±) form]. 

30. A method of curing or preventing cerebral disorder comprising administering an effective amount of a quinolinomor- 
phinan derivative or a pharmacologically acceptable add addition salt thereof, which is represented by the following 
formula (1): 




[wherein R"" is represents hydrogen, alkyl having 1 to 5 carbon atoms, cycloalkylalkyi having 4 to 7 cartx>n 
atoms, cycloalkenylalkyi having 5 to 7 carbon atoms, aryl having 6 to 12 carbon atoms, aralkyi having 7 to 13 
carbon atoms; alkenyi having 2 to 7 .cartx>n atoms, alkanoyi having 1 to 5 carbon atoms, furan-2-ylalkyl 
(wherein an alkyl moiety has 1 to 5 cartoon atoms), or thiophene-2-ylalkyl (wherein an alkyl moiety has 1 to 5 
carbon atoms); 

R^ and R^ independently represent hydrogen, hydroxy, alkoxy having 1 to 5 cartx^n atoms, afkanoyloxy having 
1 to 5 cartx)n atoms, aralkyfoxy having 7 to 13 carbon atoms, or arylcarbonyl(»cy having 7 to 13 carbon atoms; 
m represents an integer of 0 to 4; 

R^ is each of m substitutents on the benzene ring, which independently represent R"^®. or two R^ substituted 
at adjacent carbons form together a fused ring structure A (wherein residual 0 to 2 substitutents R^ independ- 
ently represent R**® or another fused ring structure A); 
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the fused ring structure A is a benzo, indenOi naphtha pyrido, or cydoalkeno having 5 to 7 cart>on atoms, which 
is substituted by 0 to 4 substituents R^, or unsubstituted dioxoleno: 

and R^® (1) independently represent fluoro, chloro, bromo. iodo, nitro, hydroxy, alkyi having 1 to 5 car1x)n 
atoms, alkoxy having 1 to 5 carbon latoms. isothiocyanato, Irifluoromethyl, trifluoromethoxy. cyano, phenyl. 
5 hydroxyaOcyl having 1 to 3 carbon atoms, SR^. SOR^, SOgR^. {CH^C02^'^, SOgNR^R®. CONR^R^. 

(CH2)kNR^R^, or (CH2)kN{R^)COR® (wherein k represents an integer of 0 to 5. represents alkyI having 1 to 

5 cartDon atoms, and R^ and R® independently represent hydrogen. alkyI having 1 to 5 cartxjn atoms, or 
cydoalMaikyl having 4 to 6 carbon atoms), and/or (2) R^ and R^® substituted at adjacent cartxjns with a ring 
junction therebetween form together any one of ethano. propano and o-benzeno bridged structures R^-R^®; 

10 R"* represents hydrogen. alkyI having 1 to 5 carbon atoms, hydroxyalkyl having 1 to 5 carbon atoms, aryl having 

6 to 12 carbon atoms (which may be substituted by at least one substituent R^^), NR^^R^\ OR^^. COOR^^ or 
CONR^^R^^ orany one of bridged structures R^-R® of N(R^^)CO. N(R^^)C(=NH). N(R^®)CH2, o-benzeno, eth- 
ano, propano. and butano. which are formed together by R"* and R^ substituted at the peri position; 

R"*^ represents fluoro. chloro. bfomo. iodo, nitro, amino, hydroxy. alkyI having 1 to 5 cartx)n atoms, alkoxy 1 to 
IS 5 cartx)n atoms, alkanoyloxy having 1 to 5 carbon atoms, trifluoromethyt. trifluoromethoxy or cyano; 

R^°. R^\ R^2 and R^^ independently represent hydrogen. alkyI having 1 to 5 ca:rtK)n atoms, cyctaalkylalkyi 
having 4 to 7 caitx)n atoms, aralkyi having 7 to 13 cariaon atoms, or alkanoyi having 1 to 5 carbon atoms; and 
R^^. R*"* and R^^ independently represent hydrogen, alkyl having 1 to 5 cartK>h atoms, aryl having 6 to 12 car- 
bon atoms, or aralkyi having 7 to 13 cartXDn atoms; and 
20 formula (I) includes (-f) form. (-) fomi and (t) form]. 

31. A method of curing or preventing cerebral disorder according to Qaim 30, wher«n R^ is hydrogen, alkyl having 1 
to 5 cartxtn atoms, or NR^^R^ \ or R* and R^ substituted at the peri position form together a bridged structure R*- 
r5 of N(R^^CO or rsl(R^®)C(=NH), 

25 

32. A method of curing or preventing cerebral disorder according to Claim 30. wherein R^ is hydroxyalkyl having 1 to 5 
cariwn atoms, aryl having 6 to 12 cartx>n atoms (which may be substituted by at least one substituent R^^). OR"*^. 
COOR^^ or CONR^'^R^S. 

30 33. An agent for curing • preventing cerebral disorder according to Claim 31 . wherein R^ is each of m sutDStituents on 
the benzene ring, which are independently R^®, 

34. An agent for curing • preventing cerebral disorder according to Claim 31 , wherein two R^ groups substituted at 
adjacent carbons form together a fused ring structure A (the remaining 0 to 2 R^ groups independently represent 

35 R^® or form another fused ring structure A). 

35. A method of curing or preventing cerebral disorder according to Claim 32, whereiri R^ is each of m substituents on 
the benzene ring, which are independently ¥(^^. 

40 36. A method of curing or preventing cierebral disorder according to Claim 33. wherein R^ is hydrogen. 

37. A method of curing or preventing cerebral disorder according to Claim 33. wherein R^ is alkyl having 1 to 5 carbon 
atoms. 

45 38- A method of curing or preventing cerebral disorder according to Claim 33. wherein R^ is NR^°R^ \ 

39. A method of curing or preventing cerebral disorder according to Claim 33, wherein R^ and R^ sulsstituted at the peri 
position form together a brWged structure R^-R^ of N(R''^CO or N(R^^)C(=NH). 

so 40. A method of curing or preventing cerebral disorder according to Claim 34. wherein R^ is hydrogen. 

41 . A method of curing or preventing cerebral disorder according to Claim 34, wherein R'* is NR^'^R^ \ 

42. A method of curing or preventing cerebral disorder according to Claim 38, wherein R^° and R^^ are hydrogen. 

43. A method of curing or preventing cerebral disorder according to Claim 39, wherein R^** is hydrogen. 



104 



EP0911334A1 



INTERNATIONAL SEARCH REPORT 



bitcmfttiunil ippHcation No. 
PCT/JP98/01443 



A CLASSinCATlON OF SUBJECT MATTER 

Int. CI* C07D489/09, A61K31/485 

According to Intcmacional Piictil Qassiftcatibn (IPQ or to both national dtfsificalion and IPC 



B. FIELDS SEARQIED 



Minimum documentation searched (das5 location system followed by dassifkation symbols) 
Int. CI* C07D489/09, A61K31/485 



Documentation searched otiicr than minimum documentation to the extent that such documents are induded in the fields seardied 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms uiied) 
WPI/L (QUESTEL), EPAT (QUESTEL) 



C DOCUMF-NTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


X 

y 


WO, 89/00995, Al (REGENT OF THE UNIVERSITY OP 
MINNESOTA) , , 
February 9/ 1989 (09. 02. 89) 
& US, 4816586, A 


15-29 
1-14 


X 
Y 


JP, 3-223288, A (Toray Industries, Inc.), 

October 2, 1991 (02. 10, 91) 

& EP, 456833, A & US, 5332818, A 


15-29 
1-14 


Y 


JP, 3-218313, A (Toray Industries, Inc.), 
September 25, 1991 (25. 09. 91) (Family: none) 


1-29 


Y 


WO, 94/07896, Al (Toray Industries, Inc.), 
April 14, 1994 (14. 04. 94) 
& EP, 614898, A 

- . . 


1-29 



\ I Further documents are listed in the continuation of Box C j | Sec patent family annex. 



' Special calegofies of died docuiiKots: 

A' docamcac deRaiug Ibc seaeni stale of the art wliicb is not 

oonadercd to be of particular rdievaaoe 
'E* earlier doctttneot but publishod on or after the laiecsalioiol fiRng dale 
'1/ document which may throw doubts oa ptiorily daimfs) or which is 

died to establish the publicaiion date oif another dtatioo or .other 

S|)ecial rcasoo(asspeciXied) 
O* documcoi refenriag to an oral <fisdosiife. use, cxhibtttoa or ofber 



'P* docuiaeat published prior lo Ihe istcroatioaal liliog date but later tbaa 
the priority date daimed 



*T Uter documcai published alter the intcmatboal filing date or priority 

dale tod sol io ooaflict wiili tfte appiicitioa but cited lo onderstood 

6e priodple <^ theory vodcdyinc tbe iBveattbo 
"X" dociioieDt of particalar fclcvanoe; the daimed iavciilion cannot be 

cofistdcrcd (UTvel or cannot be con»dered to invohre an inventive step 

wfaca the document is taken alone 
*Y* documeat of particalar felcvaooe: the daimed iovenitoo oonot l>e 

eoosidered lo ivralve aa invca^ step wbea the docuoKot is 

combioed with one or more ether such documents, sttch combioatioa 

being obvious to a posoa skilled ia Ibc act 
'A' documeat meoibcf of the sane patent family 



Date of the actual completion of the international search 
July 10, 1998 (10. 07- 98) 


Dale of mailing of the international search report 
July 21, 1998 (21. 07. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authortxcd officer 
Telephone No. 



form PCT/lSA/210(second sheet )(3uly 199?) 



105 



TH§S PAGE BLAMK (uspto)- 



